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AHHOTAUA Abstract

KoHuenmnus Kpu3MCHOTO YNPaBIEHUS WU YIPABISIEMOM IBOJIIOLMN The concept of crisis management or “managed evolution” is an

SBJIIETCSl aJIbTEPHATUBOM MOMYNSIPHOM, HO OecrepcrneKTUBHONW KOHLIEMIUU
YCTOMYMBOIO  pa3BUTHs. BO3HMKHOBEHHME  UelOBEKa NpPHUBEIO K
npeBpaiieHno  Ouocdepbl B aHTponochepy, pa3MbIKaHUIO 3aMKHYTBIX
KPYrOBOPOTOB  BEIIECTBA W  HAPYLIICHUIO OMOTMYECKOW  peryssiuu
onocdepHpIx mporieccoB. YemoBek, BBIAIAA 3a pPaMKH OMOJOTHYECKHUX
3aKOHOMEPHOCTEM, PACIIMPUI CBOIO OSKOJOTMUYECKYKD HHINY 3a CYET
OCBOEHHUSI PECypCOB, HEJOCTYIHBIX JPYrMM BHJaM, CO3/Jall HOBBIM Kjacc
BEUIECTB — TPETUYHYIO NPOAYKLHIO, BKIIOYAIOIIYI0 MCKYCCTBEHHBIE
BEIIeCTBAa M MaTepHajbl, MAIMHbI U MEXaHW3MBI, 3aHUS U COOPYKEHUS,

alternative to the popular but uneffective concept of “sustainable
development”. The emergence of humans resulted in transformation of the
biosphere into the anthroposphere associated with disrupting the closed
circuits of matter circulation in the biosphere and of biotic regulation
biosphere-wide processes. Humankind has surpassed the limits of biological
regularities of evolution dynamics, expanded its ecological niche by making
use of resources unavailable to other species, and created a novel class of
matter — the tertiary produce, including artificial matter, machines and
mechanisms, buildings, industry and consumption wastes, residential




OTXO/IbI IPOMU3BO/ICTBA U MOTPEOICHUS, OBITOBBIC OTXOBI. DTa MPOLYKIIHS
HaKaruiiBaeTcs B Ouocdepe, IMOCKOIbKY MPUPOIHBIE PEIYLEHTHl He
CIpaBIAIOTCA € e yTWIM3alued; OHa u3BJIEKaeT Hu3 Ouochepbl u
KOHCEPBHUPYET OHMO(UIBHBIE S3JEMEHTBHI M CO3[aeT OdYard 3arps3HEHUS
cpenbl oOHWTaHMs 4enoBeka. HapymieHne OWOTHYECKOW perysiuuu U
3arpsi3HeHue OMOoCcQephl MI00ATBHBIMU M BEUHBIMH TTOJITIOTAHTAMH, CTAaBUT
0] Yrpo3y >KM3HEOOECICUNBAIONINE CHCTEMbl OHOC]ephl, HECET Yrposy
CYILIECTBOBAHMIO CAMOT0O YEJIOBEKAa M3-3a POCTa MOIYJSILHUOHHOIO TpPy3a.
[apMoHHM3anMss  3TUX  [POIECCOB, HeoOXoamMmas s mepexoja
a"Tponocdeps! B Hoochepy 3aTpyJHEHA PA3HULIEH B CKOPOCTSIX 3BOJIIOILMU
TEXHOJIOTUH, CO3HaHUS M OKOCHCTEM. BOCCTaHOBHTH HapyIICHHBIN
roMEeOCcTa3 HEBO3MOXXKHO TIpM  HApaCTaHWU AaKTHBHOCTH  YeJIOBEKa.
Heo0xoauMo co31aTh HOBBI YPOBEHb IOMEOCTa3a ¢ YU4ETOM YHCICHHOCTH
U NOTPEeOHOCTH COBPEMEHHBIX KOHCYMEHTOB. Konnenuums
KPU3UCHOTOYIIPABICHHSI pa3BUTHEM OHOChEPHI («yTlpaBiisieMas SBOJIIOLN»)
Morja Obl crocoOCTBOBaTh BOCCTAHOBJIEHHMIO TomeocTaza Ouocdepbl, HO

wastes. These products accumulate in the biosphere as the natural reducents
are not able to cope with their disposal. They extract biophile elements from
the biosphere and create source areas of polluting the human environment.
The disruption of the biotic regulation and the pollution of the biosphere
with global non-degradable pollutants threaten the vital systems of the
biosphere and the existence of humankind, in particular, because of the
increasing population load. A harmonization of the process that currently
take place on the planet is essential for the transformation of the biosphere
into the noosphere; however, it is complicated by differences in the rates of
evolution of ecosystems, technologies, and human mentality. It is not
possible to restore the homeostasis in conditions of growing human activity.
It is necessary to create a new level of homeostasis taking into account the
number and the needs of the contemporary consumers. The concept of the
emergency management of the biosphere (“manageable evolution”) could
help to restore the homeostasis of the biosphere treated as an integral
organism. For that, however, the currently dominating Neolithic paradigm of

T OTOr0  HEOOXOAWM  OTKa3 OT HEOJUTHYECKOW  mapaaurmbl | nature management has to be refuted.
MPUPOAONOJIb30BAHMUS.
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Use of various combinations of spectral channels of satellite images from
the Landsat 8 satellite for an assessment of natural environments and
objects (review)
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AHHOTAUSA Abstract

[IporpaMMa JUCTaHIIMOHHOTO 30HIUPOBaHUS 3€MIU U3 KocMoca
Landsat mauaiia cBoro padoty B mrosie 1972 r. ¢ 3amycka cryranka Landsat
1 (CILIA). B nHactosmee BpemMsi Ha opOUTe pabOTarOT JiBa ammapara dTOH
cepun — Landsat 7 m Landsat 8. Landsat 7 OaM30K K HCUEpIIaHUIO
TEXHUYECKOT0 pecypca, MO3TOMY OCHOBHBIM HCTOYHHUKOM aKTYaJIbHBIX
KOCMHUYECKMX CHUMKOB sBisercs crnyTHUK Landsat 8. Kocmuueckue
CHMMKH, MOJIy4eHHbIe co cmyTHUKa Landsat 8, mmpoko ucnonab3yrores is
pelieHnsi HAyYHbIX M TPAKTUYECKHUX 3a7ad, CBS3aHHBIX C ONEPATHBHBIM
CIIYTHUKOBBIM ~ KOHTPOJIEM IPHUPOJHBIX  PECYpPCOB,  HMCCIEJOBAHUEM
IMHAMUKA TPOTEKaHHWS IPHPOJIHBIX TPOIECCOB M SIBICHHUH, aHAIN30M
IOPUYMH, MPOTHO3HMPOBAHWEM BO3MOXKHBIX TIOCJIEACTBUH U BBIOOPOM
CIOCO0OB TIPEAYIPEKACHUS Ype3BbIUaHBIX cuTyanuil. [lo cpaBHEeHHIO C
MPEeIbIAYIIUMY anmnapaTaMi CepUM CHEKTPATbHBIA JMAaNa3oH anmnaparypbl
Landsat 8 pacmupen 3a c4€T JBYX HOBBIX KaHAJIOB, KOTOPBIC MO3BOJISIOT
MIPOBOJIUTH U3Y4YE€HUE BOAHBIX O0BEKTOB U a3PO30JIeii.

Paznuunbie  kOMOWMHAIMKM — KaHAJIOB  BHIUMOTO W OJIMKHETO
MH(PAKPACHOTO U3TYUYECHHUS MCIIONB3YIOTCS JUIsl pelIeH s OOIBIIOro Yucia
TEMaTHYECKHX 3aja4: KiacCH(UKAIMs U aHAJIN3 COCTOSTHUS PACTUTEILHOTO
MOKPOBA; M3y4YEHHE CEIbCKOXO3IUCTBEHHBIX 3€Mellb, BOJHO-OOJOTHBIX
YTO/MIi; aHAJIN3 COCTOSHUSI BOJIHBIX 00BEKTOB; KJIacCCU(pUKALMs N3MEHEHUI

B JICCHBIX MaCCHBax, KapTOFpa(bI/IpOBaHI/IC TaKcaL{I/IOHHO-6I/IOMeTpI/I‘{CCKI/IX

The Landsat program of remote sensing of Earth from space has been
started in July, 1972 with launch of the first Landsat satellite in USA. Now
two space vehicles of this series — Landsat 7 and Landsat 8 work at their
orbits. Landsat 7 is close to exhaustion of a technical resource therefore the
main source of urgent imagery is the Landsat 8 satellite. The satellite
images received from the Landsat 8 are widely used for the solution of the
scientific and practical tasks related to operational control of natural
resources, a research of dynamics of natural processes and the phenomena,
the analysis of the reasons, forecasting of possible consequences and the
choice of ways of the prevention of emergency situations. In comparison
with the previous devices of a series the spectral range of the Landsat 8
equipment is expanded at the expense of two new channels which allows to
carry out studying of water objects and aerosols.

Various combinations of channels of visible and near infrared radiation
are used for the solution of a large number of thematic tasks: classification
and analysis of a condition of a vegetable cover; studying of farmlands,
wetlands; analysis of a condition of water objects; classification of changes
in forests; mapping of economic and biometric characteristics of forest
plantings; definition of stocks of tree species; mapping of soils; studying of
dynamics of the fires and post-fire analysis of the territory. Combination of
various channels of the Landsat 8 satellite for research depends on




XapaKTePUCTHK JIECHBIX HACAXKICHHI; OIMpe/eleHHe 3aracoB APEeBECHBIX
nopoJ; KaprorpadupoBaHue MouB; U3yudeHHE JTUHAMUKU MOXKApPOB U MOCT-
MOKapHOro aHanu3a Tteppuropur. KomMOMHALMU pPAa3IMYHBIX KaHAJIOB
cmytHuka Landsat 8 3aBuCAT OT yCIIOBHI KOHKPETHOW CIeHBI (paiioH,
CE30H ChEMKHU U T. [1.).

Bo3sMmoxkHocTu HUCIOJIL30BAHUS pa3JIMYHbIX KOMOMHAIUH
CHEKTPabHBIX KaHAJIOB KOCMHYECKHX CHHUMKOB ciyTHHKa Landsat 8 B
JNaHHOW padoTe paccCMOTPEHbl Ha NPUMEPE JBYX YUaCTKOB TEPPUTOPUU
KupoBckoii o0mactu, pa3nuyarommxcs IO CTENeHH aHTPONOTeHHOU
Harpy3ku — l'ocymapcTBeHHBIM NpUPOAHBIA 3anoBegHUK «Hyprymn» wu
obnmactHoit 1eHTp Kuposckoii ob6mactu (r. Kwupos). Hcmonp3oBanue
JAHHOT'O MHCTPYMEHTapus KOCMMYECKHX CHUMKOB IIO3BOJISIET BBISBISATH
pa3iMyYHbIe XapaKTEPUCTHUKU TMPUPOJHBIX DKOCHCTEM Ha  OOJBIIMX
TEppUTOPHUSX 0€3 NPOBEIEHNUS JOMOJIHUTENbHBIX MTOJIEBBIX UCCIIEI0OBAaHUI.

conditions of a concrete scene (the area, a shooting season etc.).

The possibilities of use of various combinations of spectral channels of
satellite imagery from the Landsat 8 satellite are considered in this paper on
the example of two sites of the territory of the Kirov region differing on
degree of anthropogenic load — the State Nature Reserve “Nurgush” and the
administrative center of the Kirov region (city of Kirov). Use of these tools
of satellite imagery allows revealing various characteristics of natural
ecosystems in large territories without carrying out extra field researches.

KuaroueBrkle ciioBa

Keywords

Landsat 8, komOnHaAIIMKY KaHAJI0B, MHOT'O30HAILHEIC KOCMHYECKHE
CHUMKH, PUPOJTHBIE OOBEKTHI.

Landsat 8, combinations of channels, multispectral satellite images,
natural objects.
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AHHOTALUS Abstract

[IpuBoaMTCS WHTEpIpeTanysl JaHHBIX O CTPOECHUHM IMOYBEHHO-
ocafouHbIX Toim CpeaHepyCcCKOM BO3BBIIIEHHOCTH, BCKPBITHIX pa3zpe3amu
yuactka SImckas crens (3anoBenHuK benoropse) u AnexcanapoBckuid. 1o
MOP(OJOTHUECKUM TPHU3HAKAM YCTAHOBJICHBI HBOJIOLMOHHBIE HW3MEHEHHS
TaHIMAaTHEIX YCIOBUH BO BpeMs (HOPMUPOBAHHS TONI] B MO3JHEM
ielcToleHe — rojoueHe. Ha ocHOBaHMM paMOyTJIEPOAHBIX JATUPOBOK
onpesieNieHbl  CKOPOCTH  OCAJKOHAKOIUIEHMS, XapaKTepHOe 3Ha4yeHHe
KOTOpBIX cooTBeTcTBYeT nopsaky 0,1 mm/ron. ITokazaHo, 9YTO OCHOBHBIM
HMCTOYHUKOM OCaJOYHOTO MaTepuana M HapacTaHHUs TOJIIHU OCaJKOB
ABIISIIOTCSL OTXOJbI MeTa0oMu3Ma 3KOCUCTEM, (OopMHpYyeMble B IpoLecce
MOYBOOOPA30BaATEIBLHON TpaHCPOpMalMK OIaja, MOACTHIKH U TymMyca ¢
o0pa3oBaHHEM OTXOJI0B B (hOpMe TNIMHUCTBIX KyTaH, KeJle30-MapraHIeBbIX
W KapOOHATHBIX KOHKPEIWH, BTOPHYHBIX M TIEPBUYHBIX MHHEPAJIOB,
KOTOpbIE MPEBPALIAIOTCS B CEJMMEHTHl OCAaJOYHBIX MOPOA. 3a MCTEKIIHH

Authors interpret the data on the soil and sedimentary strata of the
Central Russian Up-land (key sites Alexandrovsky and Yamskaya steppe,
Belogorie reserve). We used the soil morphology data to reconstruct the
evolutionary changes of the environment during the late Pleistocene and
Holocene. The sedimentation rate was calculated using a linear
approximation of the radiocarbon data. Typical values of the sedimentation
rate are of the order of 0.1 mm/year. It was shown that the main source of
sediment and sediment layer growth are residual products of soil formation
formed in the process of tree waste, forest litter, and humus transforming
into clay cutans, ferromanganese nodules and calcareous murrams, original
and secondary minerals which turn into sedimentary rocks. During
Holocene (10000 years) 420 sm sediment accumulated, their layers changed
with the change of natural zones in course of decreasing impact of retreating
glacier: tundra, taiga, coniferous broadleaved forest, forest steppe, steppe.




nepuoa roiomeHa (10 Teic. ner) Hakomuiaoch 420 c¢M 0OCagKoOB, CIIOU
KOTOPBIX MEHSUINCh B COOTBETCTBMU CO CMEHON MPUPOJHBIX 30H MO MeEpe
CHWKEHHUS BJIUSHUS OTCTYIAIOIIECTr0 JEAHWUKA: TYHApA, Taira, XBOWHO-
LIIMPOKOJINCTBEHHBIE Jieca, JiecocTeny, crenu. CTaOWiIbHBIE YCIOBHUS
KIIMMAaTHYE€CKOTO ONTHMyMa C HACTOSIIUMHU CTEISIMH W THITUYHBIMHU
YepHO3eMaMHu YCTAaHOBWJIUCH Ha JaHHOW Tepputopun 5500 ner Hazazn. 3a
3TO BpeMs HAaKOMHWJIACh TOJINA JIECCOBUIHBIX CYMIMHKOB 220 cM.
[Tony4yeHHbIE OLIEHKH CKOPOCTH HAKOIUICHHMSI OCaJKa IOJATBEPKAAI0T
1[e1ecoo0pa3HOCTh  yueTa KOHTHHEHTaJIbHOTO OCAJKOHAKOIUICHUS MPH

Stable climatic optimum with real steppes and typical chernozem
established on the territory 5500 years ago. Within this period of time 220
sm layer of loess loam got accumulated there. The residuals appear inside
the soil profile during transformation of litter, soil-forming rocks, and
mineral eolian sediment. The estimated sedimentation rate can be used to
describe the mechanisms of formation of soil-sedimentary sequences.

ONMCAaHUU MEXaHU3MOB bopmupoBaHus [TOYBEHHO-0CAJOYHBIX
[IOCJIE0BATENBHOCTEN.
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AHHOTANUA

Abstract

[Ipy oOLEHKE HEraTMBHOIO BO3JCHCTBUS HPO3MM IIOYB IJIABHOE
BHUMAaHUE yJIEISETCS MOTEPSM IIJI0I0POIUs MMOYB U, KaK CIEACTBUE, TOTEpHU
ypoxas. IIpy 3TOM HUrHOpPUpPYIOTCS Jpyrue NOCIEICTBUS 3PO3UU IIOYB:
3alJICHHE U 3arps3HEHUE BOJOEMOB, HAPYILIEHHE CTPYKTYPbl U CHUKEHHUE
ycTOHUMBOCTH  NaHAmadra K HEraTUBHBIM  BO3JCUCTBUAM U JIp.
CoBpeMeHHOE OCBOCHHME CKJIOHOB, HUX TEXHOTEHHO OOYCIIOBJIEHHOE
COCTOSIHME OIpEAeNsieT 3pOJAUPYEMOCTb, 3arps3HEHHOCTb, TPAH3UT U
aKKyMYJSILIUIO 3arpsisHuTeneld. B pabore paccMoTpeHa B3auMO3aBHUCUMOCTD
COBpEMEHHOM MOP(OIOTUHU CKIIOHOB U UX IPOJAUPYEMOCTH U €€ BIUSHHUE Ha
3arpsi3HEHHOCTh BOJHBIX OOBEKTOB. B 3aBHUCHMOCTH OT 3pOIUPYEMOro
y4acTKa WIH TEPPUTOPUHU TIPOILIECC MOKET OKA3bIBATh JIBOSAKOE BIIMSIHUE HA
3arpsi3HEHUE BOJHOTO OO0BEeKTa. MexaHH3M MepeHoca 3arps3HHUTeNeil u
CaMOOYHIIICHUS OMPeaesieTCs: MOPHOMETPUIECKUMH U TUIPOJIOTHUECKUMHU
XapaKTEPUCTUKAMU W THAPOXUMHYECKUM PpEKHUMOM BOJOEMA, BUIAMU
TEXHOTEHHOT0 BO3/ieiicTBUsA. Ocobast poJib B POIIECCax CAMOOYUIIIEHUS PEK
MPUHAUICKAT TOUMEHHBIM TEPPUTOPHSIM. BinsiHue MONMEHHBIX 3eMellb Ha
COCTOSIHME BOJHBIX 00BEKTOB JBOSIKO. C OTHON CTOPOHBI, IIUPOKUE TTOWMBI
SBIIAIOTCS YIYYIIAMUM (HaKTOpOM, OCaXAast B TIOJOBOJIbS 3arPsI3HUTEIH.
C  J1pyro#l, HHTEHCHUBHOE  CEJIbCKOXO3SIICTBEHHOE  HCIOJIb30BaHUE
MMOMMEHHBIX 3€MeJb HEPEIKO MPUBOAUT K YXYALIEHUIO SKOJOTHYECKON
CUTYAIIMHN HUKEJISKAIUX BOAHBIX dKocucTeM. [Ipu cMbIBe 3arps3HuTenei ¢
TOPOJCKUX W MPOMBIIIIEHHBIX 30H OTMEYAaeTCsl 3arps3HEHUE JIOHHBIX
OTJIOKEHHUH, YTO SBJSETCS Hambojee TUMUYHOW cuTyamueil. OOparHas
CUTYallMsl — IOCTaTOYHO peaKa. B ciydyasx 3p0o3MOHHOrO CTOKA C «yCJIOBHO
YUCTBIX» TEPPUTOPUN MPOUCXOIUT pa30aBICHHE 3arpsS3HEHHBIX JTOHHBIX
OTJIOKEHUN BOAHBIX O00BEeKTOB. [IpeacraBneHsl OajuIbHBIE OILICHKH
MOp(POMETPUUECKUX TIOKa3zaTenel penbeda, MHTEHCHBHOCTD 3PO3HMOHHOTO
rpoiiecca B 3aBUCHUMOCTH OT YKJIOHA, OCBEILEHbI MPUHIUIIBI KOMIIJIEKCHON
arpoOd’KOJIOTHYECKON  OIEHKM W  TPYNIUPOBKHA  3€MeIb  JUIT WX
palMOHAIBHOTO UCIIOIb30BaHUs. PaccMoTpeHa nepapxusi BO31UCTBUS, KakK

Evaluating the negative impact of soil erosion they pay attention to
loss of soil fertility and, thus, to loss of crop. At the same time other
consequences of soil erosion are being often ignored, such as sedimentation
and pollution of water bodies, structure violation and decrease of resistance
to negative impacts of the landscape, etc. Erodibility, pollution, as well as
transit and accumulation of pollutants depend on the present development of
slopes. This paper considers the interrelation of the present morphology of
slopes and their erodibility, as well as its influence on the pollution of water
objects. Depending on the eroded site or territory the process can have a
two-sided effect on pollution of the water body. The ways of transmitting
pollutants and self-purification is determined by the morphometric and
hydrological properties, and by the hydrochemical regime of the water
body, as well as by the types of technogenic impact on it. Floodplains have
a special influence on self purification processes. On the one hand, broad
floodplains improve the situation, stimulating sedimentation of pollutants
during floods, on the other hand, intensive agricultural utilization of
floodplains causes degradation of the ecological situ- ation in the lower
water ecosystems. Washing away the pollutants from the city and the
industrial areas leads to pollution of sediment, which is the most typical
fact. It seldom happens otherwise. In case of erosion flood from “relatively
clean” territories due to the influx of water the concentration of pollutants in
bottom sediment gets a bit decreased. Morphometric relief indexes, as well
as erosion intensity according to the degree of slope are given, the principles
of complex agricultural- ecological assessment and lands classification are
suggested for the sake of their rational use. The hierarchy of influence both
of separate factors and their complexes within ecosystems is considered.
According to a four-grade system it is to be ranged into “weak — moderate —
strong — dangerous”. The cases with a possible restoration of the system at
weak impacts are shown. It is shown that in case of a strong impact it is
transformed into another system with other new properties. Technogenic




OTZIETBHBIX (AaKTOPOB, TAaK M WX COBOKYIHOCTH B Mpejeiax 3KOCUcTeM. B
YEeTBHIPEXPAHTOBOM CXEME €ro Iejecoo0pa3HO IpaayupoBaTh B BUIC Psja:
«cnmaboe — yMEpEeHHOe — CHIIbHOE — omacHoe». OTMedYeHBl COOBITHS C
BO3MOXXHBIM BOCCTAHOBJICHHEM CHCTEMbI TIpU CIaObIX BO3/ICHCTBHUSX.
[TokazaHo, 4YTO MPU CHUIIBLHBIX BO3JCUCTBHUSAX BO3MOXKHA €€ TpaHChOpMaIus
B JPYIyl0O CHCTEMY C HOBBIMH CBOMCTBaMH. TEXHOTEHHBIC OOBEKTHI
SIBJISIFOTCS. ICTOYHMKAMM KaK MOBBIIMICHUS, TAK U COKpAIICHUS 3PO3UOHHOMI
akTHBHOCTH. B OacceiiHax ¢ MHUHHUMAJbHBIM TE€XHOI€HHBIM BO3JIEHCTBHEM
MOP(QOJIOTHS CKJIOHOB ONpEACsAeT TPAH3UT 3arpsA3HHUTENIed B Mpeieiiax
MMOCTOSIHHBIX ¥ BPEMEHHBIX BOJIOTOKOB, & B HEKOTOPBIX OOCTOSATEIHCTBAX M
uxX akkymynsuuioo. B OacceifHax, B KOTOpBIX BeNETCS HWHTEHCHUBHAS
XO3UCTBEHHAs] JIEATEIIbHOCTh, HMCKYCCTBEHHO CO3/JaHHas Mopdoiorus
CKJIOHOB ypOaHU3HPOBAHHBIX TEPPUTOPUNM MOXKET ONPEIeIiITh Kak
3arpsi3HEHUE B 30HAX AKKyMYJSIUWA, TaK U OYMIIEHHE B 30HAX CMbIBA
3arpsI3HUTENIEN U UX TPAH3UTA.

objects are sources of increase of decrease of erosion activity. In pools with
minimal technogenic impact slopes morphology determines pollutants
transmission within permanent and temporary water flows, as well as their
accumulation in some of them. In pools with intensive anthropogenic
activity artificial slope morphology of urban territories can determine both
pollution in accumulation zones and purification in pollutants’ wash-off and
transition.
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AHHOTANUA

Abstract

Brnepsble co3qaH Iu3aiiH MOYBEHHBIX arperaTroB, XapaKTepU3YIOLIHUN
3aKOHOMEPHOCTH PACHpeeSICHUs CTPYKTYPHBIX 3JIEMEHTOB, 00pa30BaHHbIX
U3 WIACTBIX M KOJUIOWAHBIX YaCTHIl, B Kalcyjiax, c(OpMHUpPOBaHHBIX H3
IIBUIEBATBIX M IIECYAHBIX YacTUL MOYBBL. JlM3allH NMOYBEHHBIX arperaTtoB
orpenensercss MOPHOMETPHUECKUMH TOKA3aTEISIMH  BBICOKOIMCTIEPCHBIX
OpPraHOMHUHEPAIIbHBIX 4acTHULl, BEJIMYUHAMU cull CLICTUICHUS,
BO3ZHUKAIOIIMMU MEXIy YacTULAMH, OCOOCHHOCTSMHU (POPMHpPOBAHUS B
arperarax TIE€KCarOH&JIbHBIX CTPYKTYPHBIX SY€EK MHOIOCTYIIEHYaTOro
CJIOXKEHUS, ONpPEACIISIIONMMU (POPMUPOBAHUE TIPUPOIHOTO O0IHKa, 00pas3a
arperara.

The design of soil aggregates was first created, it characterizes the
patterns of distribution of structural elements formed from silty and
colloidal particles in the compartments, formed from silty and sandy soil
particles. Design of soil aggregates is determined by the morphometric
parameters of finely dispersed organic particles, by the values of the
adhesion forces between particles, by formation of aggregates of hexagonal
structural units of the multistage addition, which determine the formation of
the natural appearance of the image of the unit.

Formation of structural connections in soil aggregates is determined
by excess of free energy on the surface of contact between soil particles and
water. Contacts between soil particles decrease the surface between solid
and liquid phases. Resultant decrease of surface energy corresponds to the
energy of bonds between the particles. When micro-dispersed soil particles
react with humus through exchange cations and ionized molecules of humus
acids, the micro-heterogeneous crystals of calcium and magnesium humate
set on the particle surface and form hydrophobic areas. The higher the free
energy on the contact between solid and liquid soil phases is, the stronger
the bond forming between the soil particles is. The sum of the forces in the
contacts between soil particles determines the stability of soil aggregate
structure.

Therefore, the bulk density of solid particles decreases and porosity of
aggregates increases. The bonds are formed on contacts and hydrophobic
areas on the surface of colloidal particles. Such bonds stretch during wetting
and contract during drying. Volume of aggregates includes anisotropic pores
which form micro-zones with different water content. To form such
aggregates a high local concentration of highly disperse particles and humus
is necessary; thus each colloid particle connects with 12 similar colloid
particles. Such processes naturally are active in soil and all conditions to
form hexagonal structures with highly dispersed particles are met. The



mailto:vson06@rambler.ru
mailto:khan@itaec.ru
mailto:vson06@rambler.ru
mailto:khan@itaec.ru

process of aggregate formation is driven by decrease of free energy due to
forming energy bonds between colloid particles.

Design of soil aggregates could be a basis for modeling new materials:
by modifying their building blocks (highly disperse organo-mineral
particles) artificial materials analogues to the natural structures can be
created.
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AHHOTANUA

Abstract

[IpeioskeH  crmoco® OLEHKM  aCCHMMIISIIMOHHOTO — IMOTEHIMAla
JaHImadTOB Ha OCHOBE JIOIMYCTHMOIO HAKOIUIEHUS TSKEIBIX METalIoB
(TM) B Tpéx cpemax: ¢uromacce, TOBEPXHOCTHBIX BOJAAX M TOYBEHHOM
nokpose. [lonoOHO wu3BecTHOMY MeTony KpuThueckux Harpys3ok (KH),
npeiaraeMplii cioco® HampaBiieH Ha BBISABIEHUE NPUPOIHBIX MEXaHU3MOB
CaMOOYHMILEHUS SKOCUCTEM OT 3arpsi3HAIOIIMX BEUIECTB W HMHJIUKALMIO
paHHUX CTaJAUA AHTPONOIN€HHOTO0 XUMHYECKOro 3arpsi3HeHus. OnHako, B
oranune or KH, npennoskeHHbli METOJl YYUTHIBAET SKOJIOTMUECKYIO POJIb
JETIOHUPYIOLIEH CIIOCOOHOCTH MOYBEHHOI'O IMOKpPOBA, YTO MO3BOJISIET JaTh
3HAYUTENbHO 00Jiee 0OBEKTUBHYIO OLEHKY aCCUMMJISLIMOHHOIO OTEHIMAIa
JKOCHCTEM. B OCHOBY TakoW OLIEHKM IIOJIOKEHBI JKOJIOIMYECKHE
HOpPMATHUBbl — BEPXHHUE MpeJesibl NpUpOA000YCIOBICHHOTO HAKOIICHHS

HOPMHUPYEMBIX  3JEMEHTOB B  MNPUPOAHBIX  CpeAax,  SBIISIIOLIHECS
aJbTEPHATUBOMN MPENETbHO JOIYCTUMBIM KOHLEHTPALUAM u
YCTAHABIMBAEMbIE B XOJE€ PETHOHAIBHBIX AKOJOrO-TEOXUMHUYECKHX
HUCCIeqOBaHUH.

B ortmnume ot IIJIK, skonoruueckue HopmatuBbl (OH) sBisoTcs
OUHAMUYECKMMH BEJIMYMHAMU M IO3BOJISIIOT YYECTh PETHOHAIBHYIO
TF€OXUMHYECKYIO0 CHEIU(UKY, TMPUPOAHYI0 MO3aUYHOCTh IIOYBEHHOTO
MOKpOBa M JIa)ke MHOTOJIETHIOIO 3BOJIOIMIO JIAaHAMA(TOB (HarpuMep, Mpu
riodansHOM mnoteruieHnn). OnHako paspaborka OH Tpebyer co3manus
3HAYUTENBbHOM M0 00BEMY 0a3bl JaHHBIX IO MMOYBEHHBIM KOHLIEHTPAIHSIM
TM (B Hamem ciydyae — 325 myHKTOB, 1 TOuka onpoOoBaHus Ha 5—6 KMZ),
YTO HEOOXOAUMO JUISI BBISIBJICHUS YCTOHUMBBIX T€HETUUYECKUX TPYIITMPOBOK
IIOYB IpU [OMOIIM KJACTepHOro aHammza. Jlid Kakaol Tako
TFEeHETUYECKOM TPYNIbl B XO0JI€ BapUAallMOHHOTO aHajIM3a yCTaHABIMBACTCS
OH — BepxHuil npupoa000yCIOBIECHHBIA Mpeaes] HAKOIUIEHUS 3JIEMEHTa,
COOTBETCTBYIOIIMH YpOBHIO JOBEpUTENBbHON BepostTHoctHn 99%. B
JAJIbHEHIIIeM MpHUMEHsieTcs pacy€THas CXeMa, IMO3BOJISIONIAs OLEHUTH

The method of evaluation of landscape carrying capacity on the basis
of the permissible limits for heavy metal accumulation in phytomass,
surface waters and soils has been suggested. Like the already known method
of critical loads (CL), the proposed method aims to identify natural
mechanisms of ecosystem self-purification from pollutants and to indicate
the early stages of anthropogenic chemical contamination. However, in
contrast to CL, the proposed method takes into account the ecological role
of depositing ability of the soil cover, which allows it to give a much more
objective assessment of ecosystem carrying capacity. This assessment is
based on ecological standards which are the upper limits of accumulation of
regulated elements in environments, which are safe for environment.
Ecological standards are the alternative to the maximum permissible
concentrations (MPC) and are included in regional ecological-geochemical
studies.

Compared to the MPC, environmental standards are dynamic
parameters and thus they make it possible to take the regional geochemical
specifics, natural patterns of soil cover and even years-long landscapes
evolution into account (for instance, during global warming). The
development of ES requires a substantial database on HM concentrations in
soil (in our case — 325 points, 1 soil sample for 5-6 km?) which is necessary
to identify sustainable pedogenic groups by means of cluster analysis. When
variance analysis is performed an environmental standard is set for each
pedogenic group as the upper natural limit of HM accumulation, which
corresponds to confidence probability limit of 99%. Further on a calculation
algorithm is applied which allows to evaluate acceptable annual soil
deposition of metal in the upper (0-20 cm) layer. The given number is
summed up with the “traditional” two-component variant of CL, as a result
the suggested three-component integral parameter of critical load is
calculated. It has been shown that soil granulometric composition is a major
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JOIYCTUMYIO CKOPOCTb €XErofHou akkymyumsiuuu TM B BepxHem
kopHeoOutaemom 0-20 cMm cioe noyB. /laHHOE cllaraeMoe CyMMHUPYETCS C
«KJIACCUYECKUM» JIByXKOMIIOHEHTHBIM Bapuantom KH, B pesynbraTe yero
pPacCUMTBIBACTCS MpEIJIaraéMblii HAMM TPEXKOMIIOHEHTHBIN MHTETPaJIbHBIN
IapaMeTp KpUTHYECKUX HAarpy30K.

[TokazaHo, 4YTO TpPaHYJOMETPUYECKHH COCTaB SBIISETCS OCHOBHBIM
(bakTOPOM HKOJIOrO-T€OXUMHUYECKOM YCTOMUMBOCTU TOYB. Y CTAHOBIIEHO,
YTO JUIsl JIaHAIA(THBIX CUCTEM Haubosiee OnacHbl IEMEHTHI C BBICOKOM
MUTPALIMOHHOHN CIIOCOOHOCTBIO U HU3KOM OMO(UIBHOCTBIO.

factor of ecological and geochemical soil stability.
It has been found out that the elements with high migration ability and
low biophilic properties have the greatest danger for landscape systems.

KiaroueBnlie cj1oBa

Keywords

JKOJIOTUYECKOE€ HOPMHUPOBAHUE, KPUTUYECKHUE HArPy3KH, TSKEIbIE
METaJUIbl, FeOXUMHUYECKas yCTOMYMBOCTD JIAaHAIIA(PTOB

environmental regulation, critical loads, heavy metals, landscape
geochemical stability

Jlureparypa

References

1. Kpusno B.A., Tob6patoB C.A., Bomope3or A.B., Komapor
M.M., KenesznoBa O.C., ComoBbeBa E.A. [lpupoanbiii moTeHIMaN JaHa-
madToB Ps3anckoit obmactu. Ps3ans: M3a-Bo PI'Y um. C.A. EcenuHa,
2011. 760 c.

2. Manual on Methodologies and Criteria for Model- ing and
Mapping Critical Loads & Levels and Air Pollution Effects, Risks and
Trends / UNECE Convention on Long- Range Transboundary Air Pollution.
2004. [DnextponHbIit pecypc] http://www.icpmapping.org/ ([lata obparie-
Hug 02.11.2016).

3. Oxpana npupombsl. ['opojckue 3kocucTeMbl. Pacdyér BemudwmH
KPUTUYECKUX HArpy30K MOJUTIOTAHTOB HAa TOPOJICKHE IKOCUCTEMBI. MeTo-
nudeckne pekomenganuu. Mocksa — CmoneHck: Maxkaenta, 2004. 56 c.

4. Ilyzauenko FHO.I'. MaremaTudeckue METObI B IKOIIOTUYECKUX U
reorpaduyeckux ucciaenoBanusax. Mocksa: Akanemusi, 2004. 416 c.

5. Jlaponun /I.B., Mapronuna C.E. B3aumopeiicTBre ryMHHOBBIX
KHCIIOT ¢ TsDKEpIMu MeTayiamu // TlouBoBenenune. 1997. Ne 7. C. 806—811.

6. Jlunanwk I1.H., HabuBanernr b.1. ®opmbl MUTpaIiii METaioB B
MPECHBIX MOBEPXHOCTHBIX BoAax. JI.: 'mapomereonsnar, 1986. 268 c.

1. Krivtsov V.A., Tobratov S.A., Vodorezov A.V., Komarov
M.M., Zheleznova O.S., Solov’eva E.A. Natural potential of Ryazan region
landscapes. Ryazan: Izd-vo RGU im. S.A. Esenina, 2011. 760 p. (in Rus-
sian).

2. Manual on Methodologies and Criteria for Modeling and Map-
ping Critical Loads & Levels and Air Pollution Ef- fects, Risksand Trends/
UNECEConventionon Long-Range Transboundary Air Pollution. 2004.
[Electronic resource] http://www.icpmapping.org/ (Date of the application
02.11.2016).

3. Nature protection. Urban ecosystem. Calculation of critical
loads of pollutants in urban ecosystems. Methodical recommendations.
Moscow — Smolensk: Mazhdenta, 2004. 56 p. (in Russian).

4. Puzachenko Yu.G. Mathematical methods in ecological and ge-
ographical studies. M.: Akademiya, 2004. 416 p. (in Russian).

5. Ladonin D.V., Margolina S.E. Interaction of humic acids with
heavy metals // Pochvovedenie. 1997. Ne 7. P. 806-811 (in Russian).

6. Linnik P.N., Nabivanets B.l. Forms of metal migration in fresh
surface waters. Leningrad: Gidrometeoizdat, 1986. 268 p. (in Russian).



http://www.icpmapping.org/
http://www.icpmapping.org/

Paznen 2 Section 2
MeTo0I0THs ¥ METOJIBI HCCileToBaHust. MOJIENn M IPOTHO3HI Methodology and research methods. Models and forecasts
Ha3zBanue Title

3BOJIIOI_[I/I$I IIO4YB B CBA3U C COBPCMCHHBIM MOTCIVICHUEM KJIMMaTa

Soil evolution in relation to modern climate warming

ABTOpPBI

Contributors

O. U. Xyasikos, B. H. C., 1. 0. H.,

O. B. PemoTkuH, H. C., K. 0. H.,

HNHCTUTYT QU3UKO-XUMHUECKUX U OMOJIOTHYECKUX

npoOaem nouBoBenenus PAH,

142290, Poccusi, MockoBckas 0611, r. [lymmno, yn. Unctutyrckas, 2

O. I. Khudyakov, O. V. Reshotkin,
Institute of Physicochemical and Biological Problems in Soil Science RAS,
2 Insitutskaya, Pushchino, Moscow region, Russia, 142290

e-mail e-mail
oix@rambler.ru oix@rambler.ru
AHHOTAUSA Abstract

B cBsA3M C noTemnieHUEM aHAJIU3UPYETCS COBPEMEHHOE COCTOSIHHE
KJIUMaTa OTHOCUTENIbHO KJIMMAaTUYeCKOW HOpMBL. BKonnuecTBEeHHOM
BBIPQ)KEHUHU KJIMMAaTHYECKas HOpMa SBISETCS XapaKTEpUCTHKON JH000ro
nmapameTpa Kiaumara aTMochepbl WIN MOYBEI, B3sTOH 3a epuon 1961-1990
IT. B CYTOYHOM, JAEKaJHOM, MECSYHOM, CE30HHOM U CPEJHEMHOIOJETHEM
nukiax. B Hacrosmiee BpeMs HM3MEHEHHMs KiIMMaTa OTMEYaloTCs Ha
r7100abHOM, KOHTHHEHTAJIbHOM M PErMOHAIbHOM ypoBHsX. Ha riiobansHom
YpOBHE OCOOEHHO CHUJIbHOE MOTEIIEHUE KJIMMaTa OTMEYaeTcs 3a MOoCIeIHNe
100 net, xorga cpeHss NECATUIETHAS TEMIEpaTypa BO3yXa MOBBICUIACH
OT MUHUMAJBHBIX cBouxX 3HadueHwid (1891-1900 rr.) mo HacrosIero
spemenn Ha 1,2-1,3 °C. CoBpeMeHHOE TIOTEIICHHE 3aTPOHYJIO BCE
KOHTHUHEHTBI, MpH OTOM TeMIlepaTypa BO3AyXa Ha KOHTHHEHTaX
TIOBBICHJIACH, OTHOCHTENBHO KIMMaTH4eckoi HopMsl, Ha 0,3-1,5 °C.

AHann3 U3MEHEHUs KJIMMAaTa Ha PErMOHAJILHOM YPOBHE MPOBEAEH 3a
MepHoJ] dKCIepUMEHTANbHBIX HaOmoaeHuit (1921-2015 rr.) Ha npumepe
MouYB 30HaNBHOrO psna EBpomneiickoii Tepputopun Poccun: TopdsiHUCTBIM

In connection with warming, the current state of the climate relative to
the climate normal is analyzed. In quantitative terms, the climate normal is a
parameter of any characteristic of climate of atmosphere or soil sampled
from 1961 to 1990 in a daily, ten-day, monthly, seasonal, or annual cycle.
Currently, climatic changes occur on global, continental and regional level.
On the global level, especially strong climate warming has been observed
over the past 100 years: the average ten-year air temperature increased, as
compared with its lowest (1891-1900), by 1.2-1.3 °C by now. Modern
warming has affected all continents, while the air temperature on the
continents has increased, as compared with the climate normal, by 0.3-1.5
o

C.

Analysis of climate change on the regional level was carried out
during the period of experimental observations (1921-2015) by the example
of soils in the zonal range of the European part of Russia: peat gleyzems of
forest-tundra, podzolic soils of middle taiga, sod-podzolic soils of southern
taiga, and light-chestnut soils of dry steppe. It is established that each soil is
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riee3éM JIECOTYHJIPbI, MOA30JMCThIE TOYBBI CpPEIHEH TaWru, JIEepHOBO-
MOJ30JIMCThIE MOYBbI FOKHOM Tallrd M CBETJIO-KAIITAHOBBIE IMMOYBBI CYXOM
CTEIHU. Y CTAHOBJIIEHO, YTO Ka)KJI0M MMOYBE XapaKTepHa ONpeaesiEHHas HopMa
KJIMMaTUYECKUX napameTpoB. JlJIs HCCIIEIOBAaHHOTO 30HAIIBHOTO Psifa MOYB
MOKAa3aHO, YTO COBPEMEHHOE TMOTEIUICHUE KJIMMara COMPOBOXKIAETCS
YBEIIMYCHUEM TEMIIEPATYpPhl BO3JyXa W IOYB M Kak CIJIEJICTBUE 3TOrO
CMEILIEHUEM TOYBEHHO-KJIMMATUUYECKUX 30H B CEBEPHOM HalpaBJICHUH.
CoBpeMeHHOe MOTEIJIEHUE KIMMaTa Mo TeMIIepaTypHOMY HapaMeTpy CTalio
COM3MEPUMO C KIMMAaTUYECKHMM ONTUMYMOM rojoneHa. CoznaroTcs
ONaronpusITHBIE YCIOBHS ISl TIPOJBIMIKEHUS JIECHBIX COOOIIECTB K CEBEpPY,
YTO  BO3MOXXHO  MOPUBEAET K  Pa3BUTHUIO  MOA30JIMCTOTO  THMA
MOYBOOOPA30BaHUs Ha 3aHATHIX JIECOM TYHIPOBBIX TeppuTopusax. Jlms
JIECHBIX TIOYB CEBEPHOW M CpEIHEW Talrh B YCIOBUAX COBPEMEHHOI'O
MOTEIUICHUST ~ KJIMMaTa MOo4YBOOOpa3oBaHWe OyAeT  COMPOBOXKAATHCS
ociabaeHueM MOA30JIUCTOTO u YCUJIEHUEM JIEPHOBOTO
MOYBOOOPa30BaTEIBLHOTO Mporecca. sl cBeT/IO-KalTaHOBBIX MOYB CYXHX
CTENEeW MOKHO OXHUJATh YCWICHHE apuAu3aldd U CBSA3AHHBIX C HEWU
MPOLECCOB 3aCOJIEHUS MOYB.

characterized by a certain normal of climatic parameters. For zonal series of
soils under research it was shown that the current climate warming is
accompanied by the increase in air and soil temperature and, consequently,
by displacement of soil-climatic zones in the north. The current climate
warming, according to the temperature parameter, has become
commensurate with the climatic optimum of the Holocene. Favorable
conditions are created for promotion of forest communities to the north,
which may lead to development of a podzolic type of soil formation in
forest-occupied tundra territories. For forest soils of the northern and middle
taiga, under conditions of the current climate warming, soil formation will
be accompanied by weakening podzolic soil and intensification of sod soil-
forming processes. One can also expect increase in aridization and
salinization of chestnut soils of dry steppes.
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AHHOTALUA Abstract

OneHéH OTKIMK (DYHKIMOHAIBHBIX IapaMeTpoB (IIPOAYKTUBHOCTB,
COOTHOLIEHHE IOMUHAHTOB) MU30JINPOBAHHOMN JIYTOBO-CTEITHON 3KOCHCTEMBI
Ha noTeruieHue kiuMara. [loka3aHo, 4YTO pacHoJIOKEHHAs Ha CEBEPO-
3amagHOM TIpejesie apeaja JIyrOBO-CTElHas dKkocuctema  «Jloibi»
(MockoBckass  001., IIpuokcko-TeppacHblli  3allOBETHUK) 3a  TOMABI
IJ100aJIbHOT0 MOTEIJIEHUsT TPUOIU3WIACh 110 BAKHEUIIUM CTPYKTYPHBIM U
KOJINYECTBEHHBIM XapaKTEepUCTUKaM K JIyroBoi crenu B Kypckoit oGnacti.

[IponyKTUBHOCTB CTEITHOM 3KOCUCTEMBI «/[0JIBI» BO3pOCia 3a Mepuos
1998-2011 rr. 6onee, yem Ha 30%, Mo cpaBHEeHUIO ¢ nepuogom 1975-1985
rT. [IpoekTHBHOE MOKPBHITHE TOMUHAHTHBIX 371aKOB cOcTaBisieT ceiyac 17%.
B nepuon noreruieHuss TOMUHUPYIOT KOBBUIb U TUMYak. /lake B Hanbosee
Me30()UTHOM COOOIIECTBE B MOCIEAHHUE TOJbl HAOIIOJACTCS MEPEXOd OT
JOMUHHPOBAHUS TUMO(EEBKH K JIOMUHUPOBAHHUIO TUITYAKA.

Takum oOpa3om, B mepuoj MOTEIJIEHUS HSKOCHCTEMA IO CBOUM
(YHKIMOHATIBHBIM MapaMeTpaM — TPOJYKTHUBHOCTH U HPOEKTHBHOMY
MOKPBITUIO JIOMUHAHTHBIX 3J1aKOB — CTaja OJM)KEe K STaJOHHOM JIyroBOil
CTEIH.

The ““Doly’” ecosystem in the Prioksko-Terrasny Biosphere Reserve
(PTBR) is the most north-western site of the meadow steppes. We studied
the changes in functional parameters of the ecosystem under the influence
of global warming. In the Southern Moscow Region the global warming has
manifested itself in the average annual air tem- perature increase of about 2
degrees. Despite the aridization of climate the annual aboveground
production of steppe ecosystem ‘‘Doly’’ has increased by more than a third
over the period from 1998 to 2011, reaching 330 g/m2. It is important to
know the contribution of the dominant species in the grass cover, since the
ecosystem is affected by the Oka river floods once in 40 years. The
mesophytic association Phleum phleoides — (Festuca valesiaca) -
multigrass is most susceptible to flooding. However, the period of warming
is accompanied by a significant drop in the Oka-river water level. This
allowed us to fix the recoverable succession (demutation) of cereal
dominants. In recent years even in the most mesophytic phytocenoses a
tendency of transition from Phleum phleoides dominance to Festuca
valesiaca dominance is observed. The structure of two more xerophytic
phytocenoses virtually unchanged: in the projective cover Festuca valesiaca
and Stipa pennata dominate. From 2005 to 2011 the projective cover of
Stipa pennata has increased so that now the projective cover of Festuca
valesiaca and Stipa pennata doubled to 20% and 8% respectively. Accord-
ing to the three stationary herbal field, the average cover of the Gramineae
in “‘Doly”” ecosystem makes up 17% of the total projective cover of
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herbage (by Ramensky method). Thus, in the period of global warming the
isolated ecosystem ‘‘Doly’’ (in Moscow region) became closer to the
reference meadow steppes ecosystem (in Kursk region) by functional
parameters, such as productivity and projective cover of the basic dominant
grasses.
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AHHOTAIUSA Abstract

ITpoBeneHbl HccneOBaHUs COJIEPKAHUS YIIIEBOJOPOIOB HeTH n eé
MIPOM3BOJHBIX aHTpornoreHHoro npoucxoxiaeHuss (YBH) coBmectHo c
NPUPOJHBIMU  OpraHudeckumMu yrieBojgopogamu (OYB) B mouBax
TPYHTaxX; XJIOPOPraHUYECKUX COEIWHEHUN B OPHUTOTECHHBIX OTJIOKEHHUSAX,
KUBOTHBIX TKAHSAX U OPraHOI'€HHBIX TOPU30HTAX IOYB B OKPECTHOCTAX

The investigations were conducted on the content of petroleum
hydrocarbons and its derivatives of anthropogenic origin together with
natural organic hydrocarbons in soils; organochlorine compounds in
ornithogenic sediments, in animal tissues and in organogenic horizons of
soils in the vicinity of Russian polar research stations in the Antarctic. Soils
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POCCUICKHMX TOJISIPHBIX MCCIIEIOBATEIbCKUX CTAaHUMH B AHTapKTHKE.
[TouBBl W TpPyHTBHl MMOA JIMHEHHBIMH OOBEKTAMH U BOMM3M HedTeba3
HAKaIJIMBAIOT YIJIEBOJOPO/Ibl HEPTH U e€ MPOU3BOAHbBIE — B cpeiHeM oT 150
1o 600, a B nokanbHbIX ciydasx 2200 mr/kr u Gonee. B mpencTaBieHHBIX
oOpasmax oOHapyKeH psAJl CTOMKUX opraHuveckux 3arpsizaureneit (CO3) —
MeCTULUIOB W UX MeTabonutoB. Bo Bcex mpobax NpHUCYTCTBYET
reKcaxja0pOeH301 (I'XB). [IpucyrcrBue TOBBIIIIEHHBIX J103
muxnopaupenunTpuxiaopstana  (JAT) w  upe3BpwaifHO  BBICOKOE
COJIep’)KaHuE ero MeTadOJIUTOB B JKMBOTHBIX TKaHAX CBUAETEILCTBYET O
TOM, YTO HE IPOUCXOAUT CHM)KEHUS COJIEp)KaHUs 3TOr0 XHUMHUKATa B
skocucreMax  Anrtapktuku. Hakommenne CO3  cBs3aHO Kak ¢
TPAaHCI'PAaHUYHOM INepefadeil B BUAE adPO30JIeH, TaK U C IOCTYIUIEHHEM C
OKEaHWYECKUMH BOJIAMH.

and grounds under the linear facilities and near oil depots accumulate
petroleum hydrocarbons and its derivatives, their amount is from 150 to 600
mg/kg on the average, in local cases up to 2200 mg/kg or more. It was re-
established that the major share in the composition of petroleum
hydrocarbons in anthropogenically contaminated soils and grounds
comprises heavy and slightly toxic fractions; the most toxic volatile
fractions are not accumulated as a result of harsh weather conditions
(primarily, wind and insolation regimes), as well as of a high degree of
skeletal fraction of substrates. A number of persistent organic pollutants
(POPs), such as pesticides, herbicides, and their metabolites are found in the
submitted sample. All samples contain hexachlorobenzene (HCB). The
presence of high doses of dichlor-diphenyltrichlor-ethane (DDT) and its
extremely high content of metabolites in animal tissues indicates that there
is no decrease in the level of this chemical in Antarctic ecosystems. The
accumulation of POPs is due to both cross-border transfer in the form of
aerosols (detected by moss-lichen associations), and to the influx of ocean
water, to further movement through food chains in the ecosystem and access
with waste products (guano and birds and animal tissues).
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AHHOTAIUA Abstract

OaHMMM U3 TPUOPUTETHBIX 3arpsA3HSIONIMX BEIIECTB T'HIpochepsl
apisitoTest  Tsokénple Metauibl (TM). C  menbio  BBISBICHUS CTENEHU
3arpsi3HeHuss TM HOBEpXHOCTHBIX BOJA Maiblx pek Okckoro OacceiiHa
IIPOBOAMTCS MHOTIOJETHUM MOHUTOPHHI Ha SKOJIOTMUYECKOM IIOJUTIOHE —
KpYNHOMAcCIITaOHOW MPHUPOJHON MOJENH, CO3JaHHON s TPOBEACHUS
KOMIUIEKCHBIX ~ HMCCII€ZJOBAHUH, OLIEHKH CTEIECHU BO3JEHCTBUS
AQHTPOIIOI€HHBIX HArpy30K Ha COCTOSHHME DJKOCHCTEM U IOJy4YECHUS
uHpopMalUK, HEOOXOIUMON I pelIeHus MpoOJieM paluOHAIbHOIO
IIPUPOJIONOIB30BaHU KaK HA JIOKAJIBHOM, TAK U PETMOHAIBHOM YPOBHSIX.
IIporpaMMa MOHUTOpPUHIA BKJIIOYAET OLIEHKYIKOJOTHYECKOIO COCTOSIHHS
MTOBEPXHOCTHBIX u IPYHTOBBIXBOJI, rUIpOONOJIOTUYECKUE )51
MHUKPOOHOIOTHYECKHUE UCCIIeIOBAHHUS.

Ananu3 uHpopManuu, NOJTy4YeHHOW B X0J€ MOHUTOPUHTA, MO3BOJIMII
YCTaHOBUTH, YTO MaKCUMyM cozepkanusd TM B Bozie oTMedaeTcsi B 3MMHUI
[epuoJi, MUHUMYM — B JIeTHUU. B coxepxkanum TM B IpyHTOBBIX BOJAX
TaKkXke Kak ¥ B BOJE BOJ0EMa, HAOJIIOAAETCs ONpe/ieieHHasl 3aBUCUMOCTb.
OTtMeyanu yBeIM4YeHHE KOHIIEHTpauu TM B TPYHTOBOM BOJIE C ampesis Mo
uoab. 3areM KoHuUeHTpauuss TM B TIpPyHTOBBIX BOJax IOCTENEHHO
CHUKAETCS M JOCTUTAaeT MMHMMyMa B aBrycre. CaBrycra HaOIromaeTcs
IIOCTENIEHHOE YyBenuueHue KoHueHTpaimii TM Bo BceX CKBaXHMHax H

Heavy metals (HM) belong to the main pollutants of the hydrosphere.
We aim at defining the degree of pollution of small rivers surface water in
the Oka river basin with HM. We have made a long-term monitoring on the
ecological range, which is a large-scale natural model created for complex
researches, for assessing the degree of anthropogenic influence on
ecosystems' state and getting information necessary for rational nature
management both on local and regional levels. The monitoring program
included estimation of ecological state of surface and ground water,
hydrobiological and microbiological researches. The analysis of the
information received during the monitoring enabled to establish that the
maximum level of HM concentration in water is observed in winter period,
and the minimum one — in summer period. There is a certain dependency in
HM concentration both in ground waters and basin water. Increase of HM
concentration in ground water is observed from April till July. Then HM
concentration gradually diminishes and riches its minimum in August. Then
from August gradual increase of HM concentration is registered in all wells
and it reaches its maximum in December, which is followed by gradual
decrease till March. As a part of the monitoring held on the territory of
ecological range, a microbiological experiment was made that enables to
define influence of different degrees of HM concentration on
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JOCTUTAeT CBOEr0 MAaKCHUMallbHOTO 3HAuYeHUs B Jekaldpe, 3aTeM —
MIOCTETNICHHOE CHIKEHHE JI0 MapTa.

B paMkax  MOHUTOpPHHIA, MPOBOJUMOrO HAa  TEPPUTOPHUH
HKOJIOTUYECKOTO  TOJHUTOHA, Obul  pazpaboTaH M TPOBEAEH

MUKpPOOUOJIOTMYECKUN SKCIIEPUMEHT, IO3BOJISIONIUN OICHUTH BIIUSHHE
pa3nnuHbIX KoHUeHTpauui TM B Boje Ha MukpoopranusMmbel. Bo Bcex
BapHaHTAaX ONbITa HAOIIOJANIOCh YMEHBIIEHHUE KOJIMYECTBA KOJOHUHN
OaKkTepuil MPU YBEIIMUYCHUU KOHIICHTPAIUU TSDKEIBIX METAJLIOB B BOJIE, UTO
CBUJCTEIBCTBYET O THOENU BHIOB MUKPOOOB, Hanbojee YyBCTBUTEIBHBIX K
TOKCUKaHTaM. Takasi CUTyauusi MOKET HEraTUBHO OTpPa3UThCAd HA
camoouumiaroneld crnocooHoctn Bojoéma. I[IpoBenéHHBIE KOMILIEKCHBIC
WCCIJICIOBAHMS BaKHEHIIIEro KOMITOHeHTa anamadra Okckoro OacceitHa —
MaJioil peKH CBUJIETEIbCTBYIOT O 3HAYUTEIBHOM aHTPOIOIE€HHOM Harpyske
Ha eé 3KOCHUCTEMY, 00yCIIOBIICHHOH CEIBCKOXO035IMCTBEHHOM
JEATENIbHOCTBI0, HAa YTO YKAa3bIBAIOT MOBBILIEHHOE cojaepxkanue TM B
MMOBEPXHOCTHBIX M TPYHTOBBIX BOAAX M THAPOOHOJIOTHYECKHE TTOKA3ATEIH.
Takum o6OpazoMm, Ha nangmadrax Okckoro OacceliHa, TII€ HAXOIUTCS

microorganisms.

All the variants of the experiment are marked by decrease of bacteria
colonies with increase of HM concentration in water, which indicates
demise of microbes that are the most sensitive to toxicants. Such a situation
may affect self-cleaning ability of the basin. The complex research of the
most important component of the landscape of the Oka river basin, of the
small river, show a huge anthropogenic influence on its ecosystem caused
by agricultural activity that is indicated by excessive concentration of HM
in surface and ground water and hydrobiological indicators. Thus there is an
ecologically dangerous situation on the territory of the Oka river basin with
a big amount of such water bodies.

3HAYUTCIIBHOC KOJIMYCCTBO HO)I06HBIX BOI[OéMOB, CKJIAAbIBACTCS
TMOTCHIUAJILHO OIlACHAsA SKOJIOTMYCCKas CUTYyalus.
Kuawuesble ciioBa Keywords
TSOKENBIE METaUTbl, Majas peka, OJKOCHCTeMa, OSKOJOTHYCCKUI heavy metals, small river, ecosystem, environmental, landfill,
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hydrobionts, microorganisms
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AHHOTANUA

Abstract

B crarbe npezacraBiieHbl pe3yabTaThl H3y4eHUs] KOTUPOPMHBIX OaKTepuid,
BbIJICNIEHHBIX M3 peku JluctBsauka (Ps3aHckas obnactb) B JETHUH U
oceHHuid nepuoasl 2016 r. Jlanuble coOpaHbl B BEpPXHEM TEUYEHHUU PEKH Ha
TPEX ydyacTKax M XapaKTEepPHU3YyIOT OCOOEHHOCTH MHUKPOOHBIX COOOIIECTB,
c(OpMUPOBABIIMXCS TOJ BIUSHUEM aHTPONOreHHOW TpaHchopManuu

The paper presents the results of studying total and fecal coliform bacteria
isolated from the Listvyanka river (Ryazan region) in summer and autumn
of 2016. Water samples were selected in the upper reaches of the river in
three areas, they characterize the features of microbial communities formed
under the influence of anthropogenic transformation of the environment




cpeabl (CTOK HOPMAaTMBHO OYMIIEHHBIX KOMMYHAJIbHO-OBITOBBIX U
IPOMBIIUIEHHBIX ~ CTOYHBIX  Box  I.  Psasanm).  [lpencraBiensl
KOJIMYECTBEHHBIC JAHHBIC o pacpoCTpaHEHHOCTH u
AHTHUOMOTUKOPE3UCTEHOCTH  KOMUGPOPMHBIX  OakTepuil.  UucieHHOCTh

KoJIn(OpM Ha 0OCIIeIOBAaHHBIX Y4aCTKaX JOCTATOYHO BBICOKA U COCTABJIAET
oT ojgHOM 10 HeckoJabKko Thicsy KOE/100 mu. ITokazaHo, 94TO YMCIEHHOCTh
kak obmux (OKB), tak u tepmoronepantHsix (TKDB) kommdbopmubIx
OakTepuil Ha YYacTKE pAaCUIMPEHUs PpEKH, SBIAIOLIUMCS MPYIOM-
OTCTOMHUKOM, JJOCTOBEPHO BBILIE, YEM JI0 U MOCIIE OUUCTHBIX COOPYKEHUH.
B nenom, conepikaHue caHUTapHO-TIOKA3aTEIbHBIX MUKPOOPIaHU3MOB HE
COOTBETCTBYET TMIMEHUYECKUM HOPMATHBaM JIJIsl TOBEPXHOCTHBIX BOJHBIX
00BekToB B uepTe HacenéHubix MecT: OKb — 500 KOE/100 mn, TKB — 100
KOE/100 mn. UckitoueHue cocTaBisieT TOIbKO YYaCTOK PEKU JJO OYMCTHBIX
COOPY)KEHHH, TJe B oceHHuM mepuoj uucieHHocts TKb cocraBuma 27
KOE/100 mn. Ilpoananu3upoBaHa YCTOHYMBOCTH 156 H30J9TOB 0OLIMX
KOMUQOPMHBIX OakTepuil K 26 aHTUMHMKpPOOHBIM IpemapaTtam. JlaHa
KOJIMYECTBEHHAs! OLIEHKA YCTOMYMBOCTH, B TOM YHCJIE€ MHOYKECTBEHHOW U
JKcTpeManbHOM.  Iloka3aHo, 4YTO  KyJabTypel C  MHOXECTBEHHOM
JIEKapCTBEHHON YCTOMYMBOCTBIO B JIETHUI IEPUOJ BCTPEUAIOTCS PEXKE, UEM
ocenbto (60% u 73,6% cooTBeTCTBEHHO). B palioHe BbllTycKa OYMILEHHBIX
CTOYHBIX BOJ TMPOMCXOJWUT YBEIMUYEHUE JOJIM MHUKPOOPraHU3MOB C
MHO>KECTBEHHOHN JIEKAPCTBEHHON YCTOMYMBOCTHIO. BBIEIEHBI OTIEIBHBIC
aHTUMUKpPOOHBIE  IpemapaTthl ¢  Haubomblied  3p¢PEeKTUBHOCTHIO:
KOTPUMOKCA30J, O(IIOKCALlMH, JIEBOMUIIETHH, le(poTakcuM. BoapmrHCTBO
u3onsaToB OKbB Ha Bcex ydacTkax peku 00J1a/1al0T BBICOKOH YCTOHYUBOCTBIO
K OONBIIMHCTBY [-TaKTaMHBIX aAHTHOMOTHKOB M aMHUHOTJIMKO3HWIOB.
JloMuHMpyOIMX nOpoduieil PEe3UCTEHTHOCTH HE OOHAPYXKEHO, YTO
CBUJIETENLCTBYET O T'€TEPOre€HHOCTH BBIJIETICHHBIX KOJU(POPMHBIX OakTepuit
110 JAaHHOMY NPU3HAKY.

(runoff of normatively treated municipal and industrial wastewater of
Ryazan). Quantitative data on the prevalence of coliform bacteria and their
resistance to antibiotics are represented. The number of coliforms in the
surveyed area is rather high and is one or several thousand CFU per 100 ml.
It was shown that the number of both total and fecal coliform bacteria in the
area of the river expansion, which is a settling pond, is significantly higher
than before and after the treatment facilities. Thus, the content of sanitary-
indicative microorganisms does not correspond to hygienic standards for
surface water reservoirs in the populated areas: total coliform is 500 CFU
per 100 ml, fecal coliform is 100 CFU per 100 ml. The only exception is the
section of the river that is preceeding the treatment facilities, where the
number of fecal coliform was 27 CFU per 100 ml in the autumn period. The
156 isolates of total coliform bacteria were tested for susceptibility to 26
antibiotics. The number of isolates with multidrug resistance and extreme
resistance was defined. It is shown that cultures with multiple drug
resistance in summer are less common than in autumn (60% and 73.6%
respectively). In the area of treated wastewater release there is an increased
amount of microorganisms with multidrug resistance. Separate antibiotics
with the greatest efficiency have been identified: cotrimoxasole, ofloxacin,
chloramphenicol, cefotaxime. Most total coliform isolates in all parts of the
river were highly resistant to most p-lactam antibiotics and
aminoglycosides. There were no dominant resistance profiles, which
indicated heterogeneity of the isolated coliform bacteria as for this
characteristics.
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AHHOTAIUA Abstract

N3ydeHo BIIMSIHUE MHKpopenbeda  Ha  mepepacrpeeleHne The article presents the research of the influence of microrelief on

nosmmxjgopupoBanHbix OupenmnoB (I1XB) B cmoe mouB 0—-10 cm mo Tpém
HUBEJIMPHBIM MPOQUIAM, HANpaBIECHHBIM BJOJb CKJIOHA IMPHPYCIOBOTO
Bana pyubs bopommsaka CeprmyxoBckoro paifoHa MockBockoi obiactw,
NPOTSKEHHOCTBIO 5 M U niepenaioM BeicoT 30 cM. BrIsiBiIeHb! Upe3BbIyaitHO
BBICOKME YPOBHM 3arps3HEHUs [JaHHBIM IIOJUIFOTAHTOM IIOYB Ha BCEX
yuactkax, npessimienue [1/IK cocraBuno 1000 pa3. Haumenbuuii ypoBeHb
3arpsA3HEHUs OTMEYaeTCs Ha IOBBILIEHMH. B cpegHen dYactu MoJoc
NpoUCXOAUT 4YacTHuHasg akkyMmymsimquss [IXb  3a  cuér  Hanuums
MUKPOIIOBBIIICHU U MUKPO3allaJilH, OPUCHTUPOBAHHBIX IONEPEK CKIIOHA.
B HmwkHEN dYacTH CKIOHOB NPOMCXOAWT HAKOIUICHHE 3arpsA3HSIOIINX
BEIIECTB, IOCTYNMAKOUIUX KAaK C BBIIIEIEXKAIIUX YYaCTKOB, TaK U C
NaBOJIKOBBIMU BOJAMU pyubsd. B BepxHell wacTu monoc mnpeodsagaroT
BBICOKOXJIOPDUPOBAaHHBIE TPYIIBl KOHT'€HEPOB, B HIDKHEH — Hauboiee
MoOuIbHBIE HU3KOXJIopupoBaHHble [1Xb.

redistribution of polychlorinated biphenyls (PCBs) in soil layer 0-10 cm in
three leveling profiles directed along the slope of the riverbed shaft of the
Borovlyanka creek in Serpukhov, Moscow region. The profile length is 5
m, with 30 cm height difference. An extremely high level of soil pollution
with the pollutant, 1000 times exceeding maximum permissible
concentrations, have been revealed in all areas. The lowest level of
pollution is noted on the rises, it ranges from 49 to 88 mg/kg of soil. The
presence of micro-elevations and micro-falls leads to partial accumulation
of pollutants from overlying territories on the slope. The content of PCB in
soil on this part of profiles is 56—-107 mg/kg. In the lower third of the bands
pollutants from the parts located above are accumulated. PCBs are also
additionally in-taken with stream waters and are accumulated during spring
floods, in case of absence of a slope along the terrain, the level of
contamination rises to 163 mg/kg. If there is a slope, no all PCBs are in-




taken, as some of them are transited beyond the boundaries of the sites
under investigation.

Congenic PCB composition varies from increase to decrease: high
chlorinated biphenyls prevail at the top of the shaft — from 52 to 62%, on
slopes and in depressions — low-chlorinated ones. Down the slope the most
mobile light fractions of PCB are transported, they are accumulated in the
ultimate accumulation zone. On elevated relief elements there is no entry of
pollutants, they are removed, and a slow processes of natural PCBs
degradation (primarily of their light fractions) occurs under the influence of
natural factors, which leads to predominance of high-graded groups of
congeners in soils.
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AHHOTANUA

Abstract

Munepanoruueckuii cocTtaB ayuIIOBHANBHBIX TIOYB, OOCIEIOBAaHHBIX B
JIBYX TEOXMMHMYECKH KOHTPACTHBIX PEYHBIX OacceiiHax, 3arps3HEHHBIX
TexHOreHHbIM u3otonoM Cs-137, paccMoTpeH B pa3pe3e peruoHabHOU
cneun(uknu GyHKIMOHATBHON 3HAYMMOCTH TIIMHUCTBIX MHUHEpanoB. OT6op
o0OpasnoB mouB mpoBoauiaud B 1999-2000 rr. u3 MOYBEHHBIX pPa3pe3oB,
3aJI0’KEHHBIX Ha OCTPOBHOM U OeperoBoii noiime 6acceitHoB pek Uyt u eé
nputoka bynnaeinku (bpsiHcKas 001acTh) U MPaBOCTOPOHHEH MOiiME peKu
Enuces (KpacHosipckuit kpail). Jlns onTtumusanuu Todek orbopa mnpod
MOYBHl TPOBOAMIIN TOJIEBYI0O TaMMa-CIHEKTPOMETPUUECKYI0 CBEMKY C
NOMOIIbI0  OpPUTMHAIBHOTO  ramma-crnektpomerpa  KOPAJ[  mo
JaHamadTHEIM TPOQWISAM, CEKYIIMM TMOHMYy. YuuTbBas crenupuky
dbopMUpOBaHUS AJUTIOBUANIBHBIX MOYB, OTOOP MPOO MPOBOIWIH C YUETOM
KaK MOP(OIOTUIECKOTO CTPOCHUS MO0 TeHETUYECKUM FOPU30HTAM, TaK H I10
OTIENbHBIM AJUIFOBUAIIBHBIM CJIOSAM B IIpeAeiaXx OJHOIO T'OPH3O0HTA.
Munepanornyeckuii  aHaiu3 WUIUCTOM  (pakuuu, BBIJIEICHHOH IO
[opOynoBy (1971), mnpoBommnu nansi  oOpa3loB C  MaKCUMaldbHOU
akTuBHOCThIO Cs-137. OmpeneneHue akTUBHOCTH pajMoOLE3Us B ITOU
(dpakuuy BBHIMOIHSUIM B JaOOPATOPHBIX YCIOBUSAX HAa TaMMa-CIIEKTPOMETpe
Canberra ¢ JE€TEKTOPOM W3 BBICOKOYHMCTOTO TepMaHUs. Y CTAHOBJIEHBI
0COOEHHOCTH M 3aKOHOMEPHOCTH paclipe/ielIeHusl pajuole3ns B CBS3U C
IPaHyJIOMETPUUECKUM COCTaBOM MTOYBEHHBIX TOPU30HTOB U
MHUHEpAJIOTHYECKUM COCTaBOM MJIMCTOM (pakiuy MONMEHHBIX IOYB.
[TonTBepkeHo, uro ¢Qukcanus paauone3usi B TOYBAX OMNpesesercs
TJIaBHBIM obpazom COpOLIMOHHBIMU IIpOLIECCaMH, KOTOpBIE
KOHTPOJIUPYIOTCS T'PaHYJOMETPUYECKUM M MHUHEPaIbHBIM COCTaBOM
¢pakuuit. Ilokazano, yro oOpa3lbl aJUTIOBHAJBHBIX IOYB OacceifHa p.
HNnyTh OTHOCSTCS K CII0/1a-CMEKTUTOBOMY SKOpPa3psly, B TO BpeMs Kak
npoObl u3 OacceitHa p. EHucell — K XJIOpPUT-BEPMHUKYIUTOBOMY, YTO
COOTBETCTBYETOCOOEHHOCTSM MOYBOOOPA3yIOIIMX MOPOJ JABYX pa3HbIX
PETHOHOB M MOXKET IPUBECTH K pPa3IMUYHOMY XapakTepy M CKOpPOCTHU

The main goal of the study was to study the role of particle size,
petrographic and mineralogical composition of alluvial soils in Cs-137
fixation and to reveal its regional specificity by comparison of samples
collected in floodplains of two rivers draining geochemically different
areas.

Soil samples were taken in the period of 1999-2000 from soil pits located
in riverside and island floodplain areas of the river Iput’ (Bryansk region)
and Yenisey (Krasnoyarsk region) after field gamma-spectrometry along
landscape cross-sections. Silt and clay mineralogy was performed for
selected specimens with a considerably higher Cs-137 activity. Field
gamma-spectrometry was performed by the CORAD device developed in
Kurchatov Institute. Laboratory measurements of Cs-137 activity were
carried out by a Canberra gamma-spectrometer with an HP-Ge detector.
Soil fine fractions were separated using Gorbunov technique (1971),
mineralogical composition of fines was determined with an X-ray
diffractometer (Carl-Zeiss Jena).

A comparative analysis of radiocesium distribution in alluvial soils
performed in the studied regions confirmed that its fixation in soils is
defined mainly by sorption processes controlled by granulometric and
mineral composition of soil fractions. It is shown that samples taken from
the Iput’ river basin belong to mica-smectite petro-mineralogical category
while specimens collected in the Yenisey river basin appertain to chlorite-
vermiculite category. The finding corresponds to difference in composition
of the parent rocks and their weathering. This may lead to different
character and rate of the long-term secondary processes of radiocesium
redistribution in the soil-water system after the contamination event that
should be accounted of in radioecological monitoring of geochemically
different areas.




BTOPHUYHBIX IIPOLECCOB IIE€pepacpeesIeHUs paauoLe3Hs B CHCTEME [T0YBa-
BOJIa B OTJAJIEHHBIM NEPUOJ I10CIE 3arpsA3HEHUS, YTO CIIEAYET YYUTHIBATH
IPU  PagUOIKOJIOIMYECKOM MOHMTOPDHHIE TE€OXMMHUYECKH Pa3IN4HBIX
TEPPUTOPUIL.
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Bausinue coorHomenusi C:N Ha pasiokenue ¢uroMacchl
KYKYpPY3bl NP M3MEHEHHHU CO/ePKAHMS IHIOT€HHOr0 U IK30T€HHOIr0
a3ora

Effect of C:N ratio and external and internal nitrogen on
mineralization rate of corn residues
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AHHOTAIUSA Abstract

B nnurenbHbIX 7a00paTOPHBIX OMBITaX M3ydasld BIUSHUE CHUXKEHUS
otHouieHust C:N 3a cU€T 3HIOT€HHOT0 ¥ 3K30T€HHOI'0 a30Ta Ha Pa3JIoKeHNE
pPAacTUTENBHBIX OCTaTKOB KYKYpPYy3bl: 0€3 BHECEHHUs a30Ta M3BHE (OIBIT C
SHOTCHHBIM a30TOM), a Takxke ¢ BHeceHneM KNO3z u NH4NOj3. Cropoctr
MHUHEpalu3alui  JaOWIbHBIX M YCTOMYMBBIX IYJIOB yrjiepojaa B
pactutenbHblx octatkax (PO) oneHuBasiv 1O ypaBHEHHUIO JIBOWHOM
9KCHOHEHTHI alllpOKCUMalnell KyMyIsITUBHOM KpuBoi smuccun CO; mpu
pasnoxenun PO 3a 365 cyr. beuio mokazano, 4to cHmwkenne C:N
ycunuBajio MuHepanuzauuio PO Ha paHHMX CTaausX pasiOKEHHUS.
Haxomenne sHporeHHoro azora B PO yBenM4MiIo KOHCTaHTY Pa3ioKEeHUs
nabuinbHOro opranuyeckoro BemecTBa (k1). DK30reHHbIM MUHEpaNbHBINA
a30T CYIIECTBEHHO YBEJIMYMI CKOpocTh MuHepanmsauun PO. Ilpu
BHeceHnn KNOs, nHapsay c¢ kl, mpoucxoausno yBenudeHue pasmepa
nabunsHOro Tyna (Al). ITocrymnenne NH4NO3 Bo3melicTBoBasio Ha Bce
napamMeTpbl MOJIEINU, BKJIIOYAsi U KOHCTAHTY Pa3JIOKEHHs YCTOMUMBOrO Imyia

The impact of C:N and of internal and external nitrogen on plant
residues (corn leaves) decomposition was studied in a series of long-term
laboratory incubation experiments: without nitrogen addition (internal
organic and inorganic N), with KNO3; and NH4NO3 addition (external N).
Mineralization rates of the labile and the recalcitrant carbon pools were
estimated by fitting 365-day cumulative CO, losses by double-pool
exponential decay function. It has been shown that decrease of C:N leads to
stimulated mineralization at the early stages of decomposition (first 20 days
of incubation). The value of C:N affects the k1 parameter of the double
exponential decay model of plant residues. The decomposition constant of
the labile carbon pool directly depends on C:N in the C:N range from 22 to
62, but decreases under the stress of high doses of internal (C:N = 22) and
external (C:N = 10) nitrogen. The internal organic nitrogen affected the
decay constant (k1) of the labile pool only. KNOj3 as an external N form
influenced the size (Al) and k1 value of the labile pool. NH;NO3 affected




(k2), a Takke mpHBENO K MaKCUMallbHOW TpaHchopmanuu PO wu
yBENUYEHUIO HHAeKca rymucukanuu ankw/O-ankun ¢ 0,33 mo 0,51.
Takum oOpaszoMm, oTHomeHre C:N, HCTOYHHK a30Ta U Gopma, B KOTOPOM
a30T BKJIIOYAETCSI B MPOLECC JECTPYKLMHU OMNasa, OKa3bIBAIOT BIMSHUE HA

all the parameters of the double exponential decay including constant (k2)
of the recalcitrant pool, and also resulted in intensive transformation of
plant residues (humification index alkyl/O-alkyl increased from 0.33 to
0.51). Thus, mineralization and humification of plant residues depends on

KOHCTaHThl MHUHEpalu3aluy, pasmep JnabwiapHoro myiaa u  coctaB | C:N ratio, origin and form of available nitrogen. The internal nitrogen in
HPOJYKTOB I'YMH(DUKAIUH. plants and the external nitrogen (KNO3; and NH4;NO3) affect in the same
direction, but the effect of external nitrogen is more pronounced than of
internal, and of ammonium nitrogen is more than that of nitrate nitrogen.
KiroueBble cjioBa Keywords
MUHEPAJIU3alns PaCTUTCIbHBIX ocTaTkoB, COj, 3KOJIOrHYeCKas mineralization, CO,, ecological stoichiometry, C:N ratio, decay rates,
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JKO0JIOTO-TeHeTHYeCKUH aHAJIu3 MOpGoMeTPHUYEeCKUX NPU3HAKOB
cemenn Cucurbita pepo var. giramontia Duch.

Ecologic and genetic analysis of morphometric features of seeds of
Cucurbita pepo var. giramontia Duch.
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OObexTamMM UCCeI0BaHMs SBISUINCH 5 poIUTENbCKUX (opM Kabauka
oporaoro Cucurbita pepo var. giramontia Duch. u 20 ru6pumos F1,
coznanHbix B HUJI «buonndopmarukay I1I'Y, 61u3KUX O CKOPOCTIENOCTH,
HO pasiIvyalmuxcsd Mo pasMmepy cemsH. Ilpeamer wuccnenoBanuii —
M3MEHYMBOCTh MOP(OMETpUUYECKUX NMPHU3HAKOB (Macca, JJIMHA, IIHUpUHA U
TOJIIIMHA) CEMEHU B TpagueHTe ycinoBuid penpoxykuuu (7 ner). [ns
XapaKTEPUCTUKA  W3MEHYMBOCTH  YCJIOBMM  BEreTalluM  CEMEHHHUKOB
UCIIONB30BAJIM  HUHIACKCHI CpElbl, pAacCYUTAaHHBIE II0 Macce CEMEHH.
['eHeTnveckuii aHaNM3 U3MEHYNBOCTH M HACJIEIOBAaHUS IPU3HAKOB IIPOBEN
C MHCIOJb30BAaHUEM DHKCIEPUMEHTAIBbHOIO MaTepHalia, IMOJYYEHHOIO II0
CXeMe TMOJHOro JAHAJUIeNbHOro cKpemmBaHus (5%5). M3MeHYHMBOCTH
MOp(hOMETPUYECKUX MPU3HAKOB CEMSH B MCCIIEOBAHUAX, MPOBEAEHHBIX B
2005-2012 r1r., ompemensIOT, B IEPBYIO OdYEpelb, THUAPOTEPMHUYECKHE
YCIIOBHs T'OJla PENPOAYKLUHH BCIEACTBUE POTALMU IIOCEBOB HAa Y4YacTKax
OJIHOTO TOJIsl, TeHOTUNHNYECKHEe (aKTOpbl M XapakTep B3aUMOAECHCTBUS

Five parental forms of squash Cucurbita pepo var. Giramontia Duch.
and 20 hybrids F1 created in the research laboratory of Bioinformatics of
SPSU, similar in precocity, but differing in the size of seeds are considered
in the research. The variability of morphometric signs (weight, length, width
and thickness of a seed) of seeds in a gradient of reproduction conditions (7
years) was put in the limelight. To characterize the variability of seed
bearers vegetation conditions, environment indexes calculated by “the mass
of a seed” were used. The genetic analysis of variability and inheritance of
signs was carried out with the use of the experimental material received
according to the scheme of the complete diallelic crossing (5 x 5). The aim
of the work was to research ecologic and genetic behavior of morphometric
signs of a squach seed for the purposes of selection, seed-growing and
technological tasks. Variability of morphometric signs of seeds in the
research conducted in 2005-2012 showed, first of all, hydrothermal

conditions of a reproduction year by rotation of crops on the sites of one




«TeHOTHII-Cpefia». PerpeccHoHHBIN aHaIN3 BBIBUI JOCTATOYHO OYEBUIHYIO
poiap reHoTuna. HaumOonbiieldd OT3BIBUMBOCTBIO HAa YCJIOBUSA TIoja
PEeNpOayKIMN XapaKTepu3yloTcs Macca M wupuHa ceMmeHu. Ilo mimHe
CEeMEHU OTMEYAETCS HE3HAUMTENIbHAs pPEaKUus HCCIeAyeMbIX (GopM Ha
YCIOBHSI TOAA PEHpoAyKUMH. B pa3iauuHbBIX HSKOJOTMYECKUX YCIOBUAX
runpotepmanbHbiid kKodpumment (I'TK = 1,31 u 0,92) penpoayupoBanus
CeMsIH BBISIBIICHO OJJHOHANPABJICHHOE IOMUHUPOBAHHUE IIMPUHBI CEMEHHU. 3
Oounbliee BBIpR)KEHUE TMPH3HAKA OTBEYAIOT JOMHHAHTHBIE T'eHbl. OIHAKO
IIPU HEJOCTATOYHOM YBJIQKHEHUH OTMEUYEHA TEHAEHLUS K YMEHbIICHUIO Ha
0,73 pa3mepHocTH OJ0Ka T€HOB, JETEPMUHUPYIOLIUX IIUPUHY CEMEHH, IO
CPAaBHEHMIO C TAKOBBIM IIPU BBICOKOM YBJIXXHEHUH, IIPU 3TOM HaOJt0JaeTcs
yBEJIMUYEHUE aJJUTUBHOCTU I'eHOB. [TokazaHo, YTO HIMPOKO HCIOIb3yEMbII
Ha NpaKkTUKe NpUEM KaTMOpPOBKM CEeMSH MO JMHEWHBIM pasmepam (JUIs
kabayka 1O UIMPUHE CEMEHM), B CBETE IIOJIyYEHHBIX JaHHBIX TpeOyeT
YTOUHEHHUH B CBSI3U C HKOJOTHYECKUMH YCIOBHSIMHU IO UX PENpPOAYKIIUH,
OCOOCHHOCTSIMM TEHOTHIA M XapakTepa B3aUMOJCHCTBUS «TEHOTHUIl X
cpeaay.

field, genotypical factors, and interaction of the type “genotype-
environment”. The regression analysis adequately revealed the role of
genotype in the change of a slope angle. The most responsive to conditions
of a reproduction year of characterizes were weight and width of a seed. The
length of a seed only slightly reacts to the conditions of a reproduction year.
In various environmental conditions (the hydrotermal coefficient = 1.31 and
0.92) of seeds reproductions was revealed the unidirectional dominance of
such a characteristics as seed width. Dominant genes are responsible for a
more considerable expression of the feature. However at poor
humidification the tendency of decreasing by 0.73 of the genes block
determining seed width dimensions, in comparison with the results in
conditions of high humidification. At the same time increase in genes
additivity was observed. It was shown that the widely used in practice
sorting (calibration) of seeds according to the linear dimensions (as for
squash, seed width calibration), requires specifications according to
ecological conditions of their reproduction year, genotype specifics, and the
character of interaction “genotype — environment”.
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AHHOTAUSA Abstract

Jlis npou3BoAcTBa OMOTOIIMBA BTOPOTO IOKOJIEHUS, Hapsiay C
OTXOZaMU JiepeBoIepepaboTKH, MEPCHEKTHUBHO ChIPHE, MOTyd4aeMoe U3
TPaBSIHUCTBIX ~ PACTEHHWH, HANpuUMep, W3 MHCKAHTyca KHTaHCKOro
(Miscanthus sinensis Anderss.) (Poaceae).

HccnenoBanuss mnokaszainy, 4TO B CPEAHEM YpOXKal HaA3E€MHON
Ouomacchl MUCKaHTycCa 3a ISTh JIET B BapHaHTe 0e3 yaoOpeHuil coctaBuil
7,0 T/ra cyxoro BemectBa (¢ konebanusmu ot 5,0 go 11,2 T/ra), a mipm
BHeceHuu ynobpenus — 12,1 1/ra ¢ konebanusimu ot 5,3 1o 19,4 1/ra B rox.
MHUCKaHTYC SIBIISIETCS] 9KOJIOTHYECKU 3P (PEKTUBHOMN MOJIEBOU KYIbTypol. 3a
MATUIETHUN MEPUOJI B arpO’KOCUCTEME MUCKAHTYCa COJEpKaHUE ryMmyca B
BepxHeM 20-CaHTUMETPOBOM cj0€ MOoYBbl yBenuuuioch Ha 0,31%, B cioe
2040 cm — Ha 0,26%. DHepretmueckas 3(h(HEKTUBHOCTH BO3JEITBIBAHHS
MHUCKaHTyca (COOTHOIIEHUE SHEPruM, CcoJepxkalleiics B HaA3eMHOI
OouomMacce ¢ CyMMapHbIMH 3aTpaTaMd TEXHMYECKOHM SHEpruum Ha
BO3/IeJIbIBAaHUE U YOOpKY ypoikasi) B CpeJHEM 3a 5 JIeT HCCIEOBaHUi
OKasaJlach BBICOKOM M COCTaBWJIa B BapuaHTe 0e3 ynoOpenuii oxoso 11, a
NPUBHECEHUH MMHEPaJbHBIX yHoOpeHuil — okosno 12. IlpencraBinenHble
AKCIIEpUMEHTAIbHBIE JIaHHBIE IOKA3bIBAIOT BBICOKYIO arpOHOMHYECKYIO,
HHEPreTUYECKYI0 M  3KOJOIMYecKylo 3(P(GEKTUBHOCTh BO3/EIbIBAHUS
MHUCKaHTyCca Ha CEpbIX JIECHBIX TI0YBaxX FOKHOTO [lOJMOCKOBBS W
NEPCHEKTUBHOCTh JAlIbHEHIINX TOAPOOHBIX MCCIEIOBAHUN B IPYTUX
pernonax Poccun.

Raw material used for production of second generation biofuel is
received not only from wood processing oddments, but also from grass,
such as Miscanthus sinensis Anderss., which is very useful in perspective.

The research resulted in the fact that the yield of Miscanthus sinensis
Anderss. within five years in the experiment without any fertilizer was 7.0
t/hectare of solid stuff on the average (from 5.0 to 11.2 t/hectare)), and in
case of fertilizer introduction it was 12.1 t/hectare (from 5.3 to 19.4
t/hectare) per year. Miscanthus sinensis Anderss. is ecologically effective
field culture and within five-years of this plant’s presence in the
agroecosystem the content of a humus in the soil significantly increased. On
the average, during 5 years of research energy efficiency of cultivation of
Miscanthus sinensis Anderss. in gray forest soils (a ratio of the energy
contained in elevated biomass with the spent technical energy on cultivation
and harvesting) was 11 in case without fertilizers, which is rather high, and
about 12 in case of mineral fertilizers introduction. The experimental data
show a high agronomic, energy, and ecological efficiency of Miscanthus
sinensis Anderss. cultivation on gray forest soils of south near Moscow
region, they also show that some further detailed research of the kind should
be made in other regions in Russia.
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AHHOTALUA Abstract

[IpencraBneHbl pe3ynbTaThl TECTHPOBAHUS CTHMYJISATOpPA pOCTa
pacrenuii Natural plant growth regulator (Biochemical Pesticide) Ha »uBbIX
TecT-00beKTax: MOYBEHHBIX OECIO3BOHOYHBIX — depBsx Eisenia fetida
Savigny u ruapobuontax — Daphnia magna Straus. Ilpemapatsr st
CTUMYJISIIUM POCTa MPEICTaBISIOT COOOM CyXOH 3KCTPAKT, MOJIyYEHHBIH
BbIJICJICHUEM  (DU3MOJIOTUYECKM  aKTUBHOM  (pakuuu TIpH  yibTpa-
GWIBTPallMOHHOM ~ pa3lieIeHUH  BOJOPAaCTBOPHMBIX ~ KOMITOHEHTOB
KJIETOYHOTO COKa PAaCTHTENILHOTO CBIpbi KapTtodens Solanum tuberosum.
[Ipenapar nmpenHa3zHayeH sl IPEANOCEBHOM 00paOOTKH CEMSH U pacTeHUM
BO BpeMs BereraiMoHHoro mnepuoja. Jlus OIeHKH 0e30MacHOCTH
MperapaToB JJIsl KOCUCTEM OblIa MPOBEJEHA OIEHKA er0 BO3JIEHCTBHS Ha

JKUBBIC OPraHU3Mbl C HECJIBIO OIPCACIICHUA 0e30IMaCHBIX KOHHCHTpaHHﬁ.

The production of environmentally friendly products is one of the
promising directions in agriculture. Using of biologi- cal growth stimulants
is an important direction that allows spurring the growth and cultivation of
plants at various stages of development without big expenses on chemical
products and promoting one-time shoots, reducing the probability of
damage by pests, especially at the early stages of ontogeny. The assessment
of safety of biological plant growth stimulants for the environment is one of
the important points in the study of them. In our article natural plant growth
regulator (Biochemical Pesticide) test results are shown on the living test
objects, such as invertebrate earthworms Eisenia fetida Savigny and
hydrobionts Daphnia magna Straus. Samples of the plant growth regulator
are presented in the form of a dry extract that was obtained by separation of
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[lokazaHo, 4YTO Isi TECT-OOBEKTOB JICHCTBYIOUIME KOHIICHTPAIMH
3HAYUTEIBHO OTJIMYAIOTCS, TMPU OSTOM OHH  3HAYUTEIHHO  BBIIIE
KOHIICHTPALlMH, PEKOMEHIYEMbIX K WCIOJb30BAHUIO Ui 0OpabOTKH
pactennmii. Konnenrparmuss 10 mr/m okazanach 0€30MacHOW JIsi KHBBIX
OpraHu3MoB (3a HCKJIIOYCHHEM QuibTpaTa uis AaGHUH B XPOHHUYECKOM

OTIBITE).

physiologically active fraction of potato plant (Solanum tuberosum) cells
via ultrafiltration. It was designed for plant leaves treatment and seeds
preparation prior to planting. It was tested for ecosystem safety compliance
by exposure to living organisms in order to estimate a safe concentration. It
was shown that concentrations used for a test objects were significantly
higher than the ones recommended for plants treatment. Content 107
proved safe for living organisms (except filtrate for Daphnia in chronic
experiment). Concentration offered for use is 10°-10%%. In addition, it
was found that after dilution of the preparation of the dry extract, over time,
it quickly loses its properties, i. €. it is not persistent, so when in use it will
not have any negative impact on the environment.
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AHHOTAUA

Abstract

B pabore usydyanu crocoOHOCTh K OMOCOPOITUU TSDKEIBIX METalIOB
(TM) BbI3BIBatOIICTO OCITYIO THHJIB JPeBECHHBI Tpuba Trametes versicolor,
KOTOpBIM B HACTOAIIEE BpeMsi BCE IIHMPE HCIOJIB3YeTCS B MPOU3BOACTBE
pa3HOOOpa3HBIX  JIEKAPCTBEHHBIX  mpemapatoB W BbAJloB.  UToObI
MUHUMHU3HUPOBATH 3aTparsl, OTXOJIbI rpubHON O6romacchl
(dapMarieBTHYECKOH TMPOMBIIUICHHOCTH TPEAJIaraeTcs HCIOJIb30BaTh B
mporeccax OuopemMenuanvyd MPOMBIIUICHHBIX CTOKOB. B MopenbHOM
HKCIEPUMEHTE TPOBEJCHO KOJIMYECTBEHHOE OmpeesieHne OnocopOrum
mutenuem T. versicolor Cu(Il), Zn(IT) u Pb(Il). Poct rpuba B morpyx€HHOi
KayaJOYHOW KYJNbTYpe MPOMCXOAUT B (pOpMe MHIIETHANBHBIX arperaToB
(memnet), KOTOpble, Onaromaps XOpOIIMM MEXaHHUYECKUM CBOMCTBaM,
o0ecneunBalOT rpuly TEXHOJIOTHYECKOE MPEUMYIIECTBO IMPH CeMaparyi.
Haxomnenne wmunenuaabHOH OMOMAacchl OBUIO CYIIECTBEHHO HHXKE I10
CPaBHEHMIO C KOHTpoJieM, B pucyrctBu 40— 200 mr/xa Pb*; 40 mr/n Cu®*
u 50 mr/m Zn?*. Copbrmonnas criocobrocTs 7. versicolor W3MEHSIACh
TaKKe B 3aBUCHMMOCTH OT TPHPOAbI Metata. [lokasaHo, uto T. versicolor
HaubOosnee »>(pdexTuBeH B yJaleHUH U3 BOAHBIX pacTBopoB Pb(II),
MakcuMalibHast OuocopOuus A KoToporo coctaBuia 21 mr/r cyxoif
o6uomaccel. Crenenp wusBnedeHust u3 pactsopoB it Zn(Il) u Cu(Il)
coctaBuia 14 u 10% cooTBETCTBEHHO. 3aBUCUMOCTH MEXIY KOJIUYECTBOM
COpOMpPOBaHHBIX TPUOOM HMOHOB METAUIOB W BEIMYMHOW HAKOTUICHHS
MHUIleTHaIbHOW OMoMacchl He BBISBICHO. B kauecTBe 0OIEH TeHAEHIUH
YCTQHOBJIEHO, YTO B  HWCCIIEOBAaHHOM JHMala3oHe KOHIICHTPAIUi
s dekTuBHOCTh ynaneHus rpubom T. versicolor meramioB Bo3pacraia c
YBEIIMYCHUEM WX HCXOJHOTO CconaepkaHusi B pactBope. [lomydeHHbIe
pe3yabTaThl MPEACTABIAIOT HMHTEPEC [UIl COBEPLICHCTBOBAHUS WM
pa3BUTHS HOBBIX OHOTEXHOJOTHUYECKHX IPOIECCOB, OCHOBAHHBIX Ha
NPUMEHEHUH IPUOHOTO MULIEIHS JUIsl CEJIEKTUBHOTO YIACHHUsI METAIIJIOB U3
MIPOMBITIJICHHBIX U OBITOBBIX CTOKOB.

White-rot fungi Trametes versicolor is currently increasingly used in
the manufacture of various medicines and dietary supplements. To minimize
costs, we propose to use waste fungal biomass of the pharmaceutical
industry in the processes of bioremediation of industrial effluents. In this
study, heavy metal biosorption potentials of T. versicolor were determined.
Biosorption studies were performed for Cu(ll), Zn(11) and Pb(Il) at the same
operational conditions and the effectiveness of fungi at removing these
heavy metals was compared. It was found that T. versicolor were the most
effec tive in removing Pb(ll) from ageous solutions with maximum
biosorption capacities of 23 mg Pb(I1)/g of dry biomass.

With T. versicolor, the adsorptive capacity order was determined to be
Pb(Il) > Zn(1l) > Cu(ll). As a general trend, metal removal efficiency with
these fungi increased as the initial metal ion concentration increased. The
obtained results are of interest for improvement or development of new
biotechnological processes based on the use of fungal mycelium for the
selective removal of metals from industrial and domestic wastewater.
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AHHOTAUA Abstract

B xozne MozenbHOro sKcniepuMenTa u3ydeHo Biausiaue neosmra (L) u
runpodochara Harpus (I'OH) Ha Omoakkymynsaiuio uHka U KobanbTa(ll)
pacrenusmu stamenst Hordeum distichum L., BeipaiiieHHOTO Ha TOYBEHHOM
cyoctpare.  MckyccTBeHHOe — 3arpsi3HeHMe — cyOcTpara — CO3/1aBajH
OJIHOKpPAaTHBIM BHECEHHMEM pacTBOPOB cosiel TkENbIX MetanaoB (TM) u3
pacuéra 154,8 mr CoSO4 * 7TH,0 u 662,4 mr ZnSO4 * 7TH,0 Ha cocya, uTo
cootBeTcTBOBaO 10 I1/IK moaBukHBIX opM K0OaIbTa U LIMHKA.

B pesynbrare skcriepuMeHTa BBISBIEHBI OCOOCHHOCTH aKKyMYJISLIUU
LMHKa U KoOanbTa pacteHussMu siumeHs. Ilpu BHecenun TM B cyOctpat
MaKCUMaJIbHbIEe KOJMUYECTBa KOOanbTa M IIMHKA HaKaIUIMBAIU KOPHH, UTpast
POJIb 3aLIUTHOTO Oapbepa Ha MyTH MPOHUKHOBEHUS N30BITOUYHBIX KOJIMUYECTB
sneMeHToB B moOer. B mpucyrcteun L] u I'OH Onoakkymynsauus HUHKA
cHmkanach B 2-4,5 pasa m xobampra — B 2-32 paza. [Ipu coBmecTHOM
BHeceHUHU coiieil kobanbTa u nuHkKa L u ['®H cHmwkanu B Gonblieil Mmepe
MOCTYIUIEHUE B pacTEHUE IIMHKA, HE B Ha KOHLEHTPALIHIO KoOanbTa.

CHmXeHue akKyMyJISIUH LIMHKa ¥ KoOanbTa B mpucytcTBuu Ll u 'OH
00yCJIOBIIEHO COPOIIMOHHON CIIOCOOHOCTBIO IIEOJIUTA U CBsI3bIBaHHEeM TM B
HepacTBopuMble ¢ocdatel. B cBA3M € 3TUM MOXKHO PEKOMEHJ0BATh

In the model experiment the influence of zeolite (Z) and sodium
hydrogenphosphate Na2HPO4 on the bioaccumula- tion of zinc and
cobalt(ll) by the plants of barley Hordeum distichum L. grown on a soil
substrate was studied. Artificial contamination of the substrate was created
by a single application of solutions of heavy metal (HM) salts in amount of
154.8 mg of CoSO, - 7H,0 and 662.4 mg of ZnSO,4 - 7H,0 per vessel,
which corresponds to 10 maximum allowable concentrations of mobile
forms of cobalt and zinc.

As a result of the experiment, the specific features of the accumulation
of zinc and cobalt by barley plants were revealed. When introducing HM
into the substrate, the maximum amounts of cobalt and zinc were
accumulated by roots, acting as a protective barrier in the way of
penetration of excess quantities of elements into the shoot. In the presence
of Z and Na,HPO, bioaccumulation of zinc decreased by 2-4.5 times and
cobalt — by 2-32 times. With the joint appli- cation of salts of cobalt and
zinc, Z and Nap;HPO, mainly reduced the supply of zinc to the plant,
without affecting the concentration of cobalt.

The decrease in the accumulation of zinc and cobalt in the presence of
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BHECCHHEC JAaHHBIX MCJIHWOPAHTOB B 3al"pﬂ3HéHHbIC COCIUMHCHUAMU ITMHKA U
K00abTa IOYBEI JJIs1 CHUXKCHUSA UX 6I/IOB,KKyMyJISII_II/II/I pacTCHUAMU.

Z and Nay;HPOy, is due to the sorption capacity of zeolites and the binding of
HM to insoluble phosphates. In connection with this, it is possible to
recommend the intro- duction of these ameliorants into compounds
contaminated by zinc and cobalt to reduce their bioaccumulation by plants.

KuaroueBrkle ciioBa

Keywords
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O BO3MOXXHOCTH IMPUMCHCHU S NCKYCCTBCHHBIX 35KOCUCTEM JJIsA
oOecreueHus KHU3HCACATCIIBHOCTH YCJIOBCKA

On the possibility of using artificial ecosystems for maintenance of
human life

ABTOpBI Contributors
10. JI. TkayeHko, K. T. H., TOIEHT, Y. L. Tkachenko,
MoCKOBCKHI TOCyIapCTBEHHBII TEXHUUSCKHI YHUBEPCUTET Bauman Moscow State Technical University,
um. H. D. baymana, 5 2nd Baumanskaya St., Moscow, Russia, 105005
105005, Poccus, r. Mocksa, 2-s1 baymanckas yi., 1. 5, ctp. 1
e-mail e-mail
tkachenko@mail.ru tkachenko@mail.ru
AHHOTAIUA Abstract

B cratbe npeajnaracTcsa UCnoJib30BaTb HCKYCCTBECHHBIC DKOCUCTEMBI, T.
C. JKUJIBIC MOYJIH, IOCTPOCHHBIC 110 MPUHIUITY 3aMKHYTOCTU BHYTPCHHUX
MaTCPpHUAJIBHBIX ITIOTOKOB, JJIS o0OecrieyeHus KUBHECACATCIBHOCTHU YEJIOBEKA B

The article suggests how to use artificial ecosystems, i. e. residential
units built on the principle of closure of internal material flows in order to
ensure human life in extreme conditions, such as the Arctic, arid deserts, high

PKCTPCMAJILHBIX YCIIOBUSX. HpI/IBe,Z[CHa CXCMa KPpyroBopoTa BCIICCTBA B

mountains, in the areas of chemical and radioactive contamination. From the




mosyiie. [IpoBeaén 0630p o0opynoBaHus, KOTOPOE 11eJIecO00pa3HO
MCTIOJTb30BATh JIJIi aBTOHOMHOTO SHEPTrOCHA0KESHHSI MOIYJISl i OPraHU3aluN
3aMKHYTOT'0 ra3000MeHa 1 00OPOTHOTO BOJIOCHA0KEHUSI BHYTPU MOIYJISL.
PaccMOTpeHbI BUJIBI PACTEHHIA, KOTOPBIC HAMOO0JIEE MOIXO AT IS
BHIpAIIMBAHUS U ITOJTYYSHHS] pACTUTEILHOTO MUTAHUS AJIsl oOuTaTenei
MoyJis. B kauecTBe KymnmojabHOro COOpYKEHUS /ISl pa3MEILeHUs CO3/1aBaeMoi
MCKYCCTBEHHON IKOCHCTEMBI MPEANIaraeTcsi UCIOIb30BaTh MOIyc(hepruuecKyro

cTpykTypy Dymnepa.

outside this artificial ecosystem requires only the influx of energy revenues
which may be provided at the expense of local renewable sources: wind,
sunlight, moving water, temperature difference, etc. Universal power supply
may be a microbial battery, in which electricity is produced by
microorganisms capable through metabolism to implement transfer of
electrons. The history of creation of artificially closed ecosystems is
presented by the example of work on the program “Bios” at the Institute of
Biophysics, Siberian Branch of the Russian Academy of Sciences
(Krasnoyarsk). As a result it was proved that it is possible to obtain the
necessary oxygen, food, and pure water due to cultivation of higher and
lower plants in phototrophic links of an artificial ecosystem. This article
provides an experience-based diagram of the matter cycle in the module. The
review of the equipment is given that should be used for a stand-alone power
supply module and the organization of closed gas exchange and water
recycling inside the module. The types of plants are suggested that suit for
growing and producing vegetable supply for the inhabitants of the module.
As the dome structures for placement create an artificial ecosystem it is
proposed to use a hemispherical structure designed by R. Buckminster Fuller.
It consists of a symmetrical grid of flat triangular elements. The base of the
dome is attached to the ground by means of screw piles. It is proposed to use
olyethylene foam (“penolon”) as a material for the cladding of the dome.
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